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OVERSIGHT ON EPA
TOXIC CHEMICAL POLICIES

TUESDAY, APRIL 29, 2008

U.S. SENATE,
COMMITTEE ON ENVIRONMENT AND PUBLIC WORKS,
Washington, DC.

The full committee met, pursuant to notice, at 10 a.m. in room
406, Dirksen Senate Office Building, Hon. Barbara Boxer (chair-
man of the full committee) Presiding.

Present: Senators Boxer, Inhofe, Lautenberg, Klobuchar,
Whitehouse, Barrasso, Craig

OPENING STATEMENT OF HON. BARBARA BOXER,
U.S. SENATOR FROM THE STATE OF CALIFORNIA

Senator BOXER. The Committee shall come to order. We welcome
our panel and our honored guests who are here today.

Today we will hear about the risks that toxic chemicals pose to
our families and communities. Most at risk are children, pregnant
women, the elderly and those who are ill. We will also hear some
disturbing news about the White House and the Bush administra-
tion’s efforts to corrupt EPA’s toxic chemical risk assessment proc-
ess. By placing politics before science, the Bush administration is
putting the public in harm’s way, this according to the GAO and
EPA scientists.

A close look at the EPA’s toxic chemical policies makes clear that
improvement is necessary if we are to ensure that dangerous
chemicals are properly regulated. EPA regulates toxic chemicals in
the environment under several laws. The overall toxic chemicals
law, the Toxic Substances Control Act, or TSCA, was adopted in
1976 and was supposed to help assure that toxic chemicals would
be restricted or banned if they were hazardous.

But in essence, TSCA puts the burden on the Government to
prove a toxic chemical is a risk. That is unlike the European pro-
gram, called REACH. REACH puts the burden on the chemical in-
dustry, where it should be, to show that chemicals are safe.

In implementing TSCA and other laws like the Clean Air Act,
the Safe Drinking Water Act and Superfund, EPA relies on risk as-
sessments which evaluate how toxic a chemical is and to what ex-
tent people are exposed to it. In 1985, EPA developed a system
called the Integrated Risk Information System, or IRIS, which es-
tablishes safe levels for toxic chemicals. The levels set in IRIS are
used as the scientific foundation for most EPA regulatory programs
and for many State programs to establish health standards for air
and water pollution, waste cleanup and other programs. For exam-
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ple, the levels set for arsenic in our water and benzene in our air
went through the IRIS system.

Early in the Bush administration, the White House insisted on
changing EPA does risk assessments. What they did is, they want-
ed to bring OMB, the Office of Management and Budget, and other
agencies more directly into the process. Soon after EPA Adminis-
trator Johnson took over the agency in May 2005, he made chang-
ing IRIS and risk assessment a high priority. The GAO report I am
releasing today criticizes the Bush administration changes to the
risk assessment process and makes it clear that the danger faced
by the public, when political interference and influence of polluters
is paramount, is serious.

Under EPA’s new approach, politics can be and already has been
injected into multiple stages in the process. Now, no one can ex-
plain to me where there is room for politics when you are looking
at the health and safety of the American people. Even worse, the
new procedure effectively requires the White House, the Depart-
ment of Defense, which contracts out much of its weapons pro-
grams, to agree with EPA on any risk assessment before it goes
forward and before it is made public. So instead of having the sci-
entists at EPA decide what is good for our health, we now have
contractors essentially at the table. And we have the private sector
and those with the special interests effectively at the table.

What makes it worse is, the entire process is kept secret, which
GAO and EPA scientists say undermines the credibility of EPA’s
scientific assessments. That is because EPA scientists are being
pushed aside by White House operatives and polluters. According
to the GAO, the EPA’s flawed risk assessment process essentially
derailed the risk assessment for TCE, a solvent that is the most
common organic groundwater contaminant in the U.S. TCE causes
cancer, including childhood cancer, and birth defects. EPA’s assess-
ment for naphthalene, a component of jet fuel that the National
Toxicology Program has found “can reasonably be anticipated to be
a human carcinogen” has also been derailed. Naphthalene contami-
nates at least 654 Superfund National Priority List sites and many
DOD facilities. GAO found that “DOD could face extensive cleanup
costs” if naphthalene is more strictly controlled.

And here is the irony for me. This Administration has no end in
sight for funding of the Department of Defense. And the Depart-
ment of Defense protects us all over the world. Isn’t it ironic, while
they are doing that, they are derailing defenses against toxic
chemicals? To me, it is the ultimate irony.

Similarly, GAO found extraordinary delays in the risk assess-
ment process for formaldehyde—you have heard of formaldehyde—
a chemical in plywood and many consumer products that has been
linked to leukemia and other cancers. An EPA scientist with exten-
sive knowledge of this program told our Committee staff that the
Bush administration’s risk assessment process could have “a sig-
nificant impact on public health by delaying decisions so exposures
can continue unabated to carcinogens, chemicals that cause birth
defects and developmental effects, neurotoxic effects,

[so] a lot of people are affected.”
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This isn’t about affecting a few people. This is about affecting our
people in a broad way. And how many of us have said, children are
our future?

This scientist also reported to us that “de facto, EPA can’t go for-
ward” without White House, DOD and other agency sign-off. The
process has, according to this knowledgeable expert, put the sci-
entists aside and has been “taken over by the White House,” his
words.

EPA’s mission is to protect public health and our environment.
Politics must never play a role when it comes to protecting our
families. But as GAO has found, the series of delays has “limited
EPA’s ability to conduct its mission,” and that is a direct quote
from the GAO report.

The role of independent scientists at EPA must be restored so
that EPA can carry out its mission without secret interference. We
must also strengthen our toxics laws to ensure that chemical com-
panies are responsible for proving that their products are safe, in-
cluding safe for pregnant women, children, the elderly and others
who are most vulnerable to toxic chemicals.

I so look forward to this hearing and hearing from our witnesses
on this critical topic. And if you could give Senator Inhofe seven
and a half minutes, please.

OPENING STATEMENT OF HON. JAMES M. INHOFE,
U.S. SENATOR FROM THE STATE OF OKLAHOMA

Senator INHOFE. Thank you, Madam Chairman. I don’t need
seven and a half minutes. I regret that I won’t be able to stay here
for the whole hearing.

Today’s hearing concerns me for several reasons. First, it was
called to take a look at EPA’s chemical program under TSCA, at
least that is what we were told and I think that is what the EPA
was told. However, it now appears that a major part of the focus
is on the changes in the IRIS program. Unfortunately, the witness
whom the Chairman invited from the EPA, Assistant Adminis-
trator Gulliford, who runs the TSCA program, Assistant Adminis-
trator Gray runs the IRIS program. So Mr. Gulliford, while you
might be able to offer some general comments on the IRIS pro-
gram, you should not be expected to be the expert that you are in
your own field.

Next, my staff was repeatedly told by the majority staff that
GAO was working on an IRIS report, but they weren’t sure if it
would be ready in time. This report, in keeping with our Com-
mittee rules, was distributed on Friday. However, we now under-
stand that not only was the report completed by March 7th, but it
was Senator Boxer’s office that requested that the GAO embargo
the report for 30 days. While this is occasionally done, Senator Box-
er’s deputy staff director went even further to request that the em-
bargo be extended until this hearing. This is not a common practice
and I have a letter from the GAO that I would like to enter into
the record at this time.

Senator BOXER. Without objection, so ordered.

[The referenced material follows:]
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Senator INHOFE. My concern in all this, inviting the wrong EPA
witness, withholding from the minority the GAO report for more
than 50 days, is that this hearing today appears to be set up as
a “gotcha” hearing to try to embarrass the Administration, instead
of a legitimate oversight hearing. If the Chairman were truly con-
cerned about oversight and changing policy, then she would have
shared the report when it became available over a month and a
half ago, and she would have invited the correct EPA witness. I un-
derstand at one point she wanted the Administrator, but she in-
vited the TSCA Assistant Administrator.

Oversight works best when it is done in the open. By not dis-
closing the true intent of today’s hearings to the agency and the
minority, we are left with, at best, an incomplete and inconclusive
attempt at oversight.

I believe we need to work together on oversight, such as a hear-
ing examining the ethanol program. This Committee has not held
such a hearing, despite massive changes in the law last year, which
has increased food prices contributing to riots. And by the way, I
would like to make that as an official request. I am going to be on
the floor today, Madam Chairman, at some length, talking about
the mandates, the ethanol mandates and how they relate to the
cost of food stocks. In fact, this is an area where I will be in concert
with what normally are not my best friends on the environmental
issues. It is something I think you agree with, that I think we need
to determine, be concerned about this diversion of these to fuel
from food.

So I would like to make that request, I think we should have
that. I will be more elaborate on the floor in talking about this, I
have about a 1-hour speech on the ethanol mandate and how much
that is hurting a lot of people.

Thank you, Madam Chairman.

[The prepared statement of Senator Inhofe follows:]

STATEMENT OF HON. JAMES INHOFE, U.S. SENATOR
FROM THE STATE OF OKLAHOMA

Good morning. Today’s hearing is to examine the adequacy of the mechanisms for
the evaluation and regulation of chemicals by the EPA. The subject is important be-
cause the chemical industry is a crucial part of the US economy and we have to
be mindful of what we put at risk if we over-regulate this industry and stifle its
30 year history of innovation.

Here are some statistics. The United States is the No. 1 chemical producer in the
world, generating $635 billion a year and putting more than 5 million people to
work. The US chemical industry paid more than $27.8 billion in Federal, State and
local income taxes in 2006. More than 96 percent of all manufactured goods are di-
rectly touched by chemistry.

But it is about more than money. Chemicals are the essential building blocks of
products that safely and effectively prevent, treat and cure disease; ensure the
safest and most abundant food supply in the world; purify our drinking water and
put out fires. They are the foundation for life-saving medical devices, such as su-
tures, internal tubing, and scalpels. Innovations in chemistry have made planes,
fighter jets, and space shuttles safer and more secure. Plastics are used to make
lighter, yet stronger, cars and silica is an ingredient in low-rolling resistance tires,
all of which increases automobile fuel efficiency. Alternative sources of energy, on
which cap and trade proponents are relying, are dependent on chemicals. Wind
power blades contain polyester and resin additives and solar power relies on silicon-
based materials. Finally, chemicals keep our children and our men and women in
uniform safe by increasing the effectiveness of child safety seats, bicycle helmets,
and Kevlar vests. I could go on and on.
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The reason I point all this out is that there are many people who come to this
hearing with a belief that the US chemicals management program is broken and
that Congress needs to completely rewrite the Toxic Substance Control Act (pro-
nounced TOS-KA). I do not agree.

For nearly 30 years, chemical products have been among the most thoroughly
evaluated and regulated, covered by more than a dozen Federal laws, including
TSCA. These statutes call for regulation of chemicals based on risk. I do not believe
American chemicals innovation should be stifled by government regulation without
the clear identification of risk. We need to ensure that we regulate chemicals based
on demonstrated risk not the just the perception or assumption of it. That “pre-
cautionary” concept is one that I cannot support.

There are also those who have expressed concern over EPA’s risk assessment
practices. I am one of them. I have long been concerned about the lack of trans-
parency and participation inherent in EPA’s risk assessment process, as well as how
risk is communicated to the public. I was pleased with EPA’s recent changes to the
Integrated Risk Information System. These changes allow the public to be involved
in the risk assessment process sooner. Now, environmental groups, scientists and
the regulated community can provide data, research and comments on risk assess-
ments before they are finalized. Additionally, there is now a concerted outreach ef-
fort to members of the scientific community and more rigorous peer review. I under-
stand that there are those on this committee who believe this is somehow stifling
EPA scientists or putting politics into the scientific process. But I don’t understand
how someone can stand up and say they support public right-to-know, scientific
community participation and transparency when the Agency makes regulatory deci-
sions but not support those very same principles when it comes to risk assessment.
More science means better decisions; more defensible decisions.

As T said 2 years ago during a toxics oversight hearing I held when I was Chair-
man, there is no shortage of strong feelings when it comes to chemicals and how
they are regulated and managed. I look forward to hearing from our witnesses today
and perhaps we will continue to uncover implementation problems that this com-
mittee, exercising its oversight, can encourage the Agency to rectify.

Senator BOXER. Thank you.

I am going to just use the privilege of the Chair just to respond
to say that I don’t mind your attacking me on this. We certainly
did tell your staff that IRIS was a very important part. The reason,
we really wanted Administrator Johnson here, because we think
the buck stops there. But we also believe that TSCA and the role
of TSCA is very important, even though the law has been weak-
ened. This is bigger than just the IRIS program. It really is about
all of our laws that rely upon risk assessment. But I don’t mind
that you are unhappy with me. This is certainly not going to be the
last time.

Senator INHOFE. Oh, I am not unhappy with you, if you would
me respond.

Senator BOXER. It is not the first and it won’t be the last. But
I just want to say this. For me, the most important thing, and I
am sure it is for you, is not getting into an argument about the
date of the GAO report and all that. We obviously wanted to under-
stand it, read it and do the rest. But it was the report we had
asked for.

But what is important is the bottom line here, which is that we
are being told, and this is a scandal, frankly, that our families are
being put at risk because politics has entered the process of these
risk assessments. And this is too important for us to bicker over
how many days we told you this, that or the other.

But I am happy to hold another hearing on this, and you would
have every right to call whomever you want, and I would be de-
lighted to do that at any time. But I really do want to thank you
for being here, I know you have a hectic schedule.
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Senator INHOFE. Let me clarify, I certainly did not attack you,
nor would I attack you, nor will I. But on this, I think if we do ask
for am embargo, which can be very appropriate if we share that
with each other, it would be a better idea.

Senator BOXER. Yes, as you say, it has been done before, and I
will.

All right. Senator Lautenberg.

OPENING STATEMENT OF HON. FRANK LAUTENBERG,
U.S. SENATOR FROM THE STATE OF NEW JERSEY

Senator LAUTENBERG. Thank you, Madam Chairman. How nice
it is to start off this spring day with a discussion of not the issues
but the format or the process. And I think that if one attempts to
hide information, the biggest obfuscation took place when we said
that global warming is a hoax. And that tried to hide the effects
and the seriousness of what that condition was ultimately is now,
in front of our eyes, almost daily on TV and news, news delivery
systems.

So this is the kettle and the pot being called black. And Madam
Chairman, I know you don’t need it, but stay strong on these
things. Don’t let yourself be cowed.

Senator BOXER. I make you that commitment.

[Laughter.]

Senator LAUTENBERG. Earlier this month we held a hearing on
a matter that is still on many Americans’ minds, the impact of con-
taminants in our Nation’s water supply and the health hazards
that they may pose to our residents. These contaminants include
chemicals that are used in rocket fuel, gasoline additives proven to
have negative effects on people’s health. The real problem with our
water supply is the lack of regulation by EPA. When it comes to
regulating the industrial chemicals that are used in thousands of
everyday products, from plastics to children’s toys, the EPA is
missilﬁg in action. The absence of EPA regulation is putting people
at risk.

For instance, scientific studies show a potential link between a
chemical called Bisphenol-A, which is used to make baby bottles
and water bottles and a host of medical problems, including cancer
and reproductive issues arise. But here is the worst part. While the
chemical is being developed and then used in the products we rely
on, the EPA did nothing. Instead of speaking out for our health,
they were silent. And the agency was not just silent about this sin-
gle chemical. Out of the 80,000 chemicals used now to produce the
products they have found throughout our homes, the EPA has only
tested 200. It is unacceptable.

I refuse to let my grandchildren become the newer version of the
canary in the coal mine when it comes to determining which chemi-
cals are safe and which are not. We need to change the system so
instead of passively waiting for a chemical to hurt somebody, we
prove that it is safe before it gets into the hands of the consumer.

That is why I will soon introduce an updated version of the Kids
Safe Chemical Act. Chairman Boxer supported this critical bill
when we introduced it during the last Congress, and I hope we are
going to be able to work together on it again this year. This legisla-
tion would direct the EPA to make sure that every chemical in
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every product is safe before it winds up in the hands of the con-
sumer.

We already regulate pesticides and pharmaceuticals this way. It
seems to me just common sense that we do the same thing for in-
dustrial chemicals that are used in everyday consumer products. I
believe that it is, and I believe that the American public will agree.
I look forward to working common sense back into our environ-
mental laws to make sure the products we rely on every day are
safe.

Madam Chairman, as we approach the spring and we think
about when it was that Rachel Carson started the anti-pollution
movement, it was 1963, and it was the book called Silent Spring.
It produced an anxiety, produced a tension to what we were doing
to ourselves, particularly at that time with DDT. It took 9 years
for that material to be obliterated from use and its presence.

So this is the place and this is the time, Madam Chairman, that
we have to get on with these things, stop talking about them and
do something about them. Thank you very much.

Senator BOXER. Thank you very much. And Senator, I would be
very honored to be the lead co-sponsor on your legislation, because
I think it gets to the heart of the matter.

Senator BARRASSO.

OPENING STATEMENT OF HON. JOHN BARRASSO,
U.S. SENATOR FROM THE STATE OF WYOMING

Senator BARRASSO. Thank you very much, Madam Chairman.

Madam Chairman, we do need to protect our children, no matter
what age, from the effects of harmful chemicals. I doubt there is
anyone in this entire room today who wouldn’t support that goal.
There is nothing we wouldn’t provide for our children. Children
need safe drinking water, life-saving medicines and safe food to
eat.

One question we might ask ourselves in this hearing is the fol-
lowing: has the chemistry industry and the EPA, under the Toxic
Substance Control Act, helped improve the lives and the health of
our children? To answer that, I would like to highlight an article
that ran on Thursday in the Washington Post, a front page article,
and the story is entitled For Children, a Better Beginning: Study
Finds Progress on an Array of Issues from Birth to Age Ten.

In brief, the article says, in a wide-ranging look at how children
have fared in their first decade of life, there is a promising picture
of American childhood. Sixth graders feel safer at school. Reading
and math scores are up for 9 year olds. More preschoolers are vac-
cinated. Fewer are poisoned by lead.

The analysis, which created a composite index of more than 25
key national indicators, reports an almost 10 percent boost in chil-
dren’s well-being from 1994 through 2006. It goes on to say that,
for example, the mortality rates for children ages one to four has
declined by a third. With lead, the study reported a striking decline
in the percentage of children younger than six who have elevated
lead levels in their blood. The article mentions possible reasons for
this trend, that is improved health and conditions, better Medicare
care, better nutrition, mandatory use of seat belts, safer play-
ground equipment.
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What role has the chemical industry played in providing better
medical care, car seats and safer playground equipment and so on?
I think there is a role. Chemistry, using chlorine, plays a role in
producing 93 percent of the top-selling medications in the United
States. Children benefit from some of these drugs, including those
that treat epilepsy, asthma and depression. The antibiotic
Vancomycin, with which I am very familiar, which is made with
chlorine chemistry, has saved the lives of patients suffering from
serious, stubborn bacterial infections.

Chemicals make prosthetic devices used as polyvinyl chloride, or
PVC, which is a common chlorine-containing plastic used to con-
struct prosthetic legs and arms for children who lose their limbs or
have birth defects. Thanks to these devices, many of these children
can lead normal lives and participate in most activities.

PVC is used to make blood bags, IV fluid bags and tubing to de-
liver needed care to young patients. Incubators for prematurely
born infants are constructed of these same plastics. The chemical
industry also makes the plastics used to manufacture child car
seats, safer playground equipment.

That is not to say that it is a completely rosy scenario for today’s
children. There are still areas of concern, such as increased rates
of childhood obesity and also low birthweight babies. So we must
be ever-vigilant. We need a strong and viable regulatory frame-
work, the same framework under TSCA that has spurred advance-
ments to help our children, not gotten in the way of it. This frame-
work can provide the next series of advancements that can make
the future better for all Americans.

We must not enact policies that hamstring new chemical develop-
ment that would prevent these new advancements. Otherwise that
next child vaccine, the next bike helmet, the next prosthetic leg,
will not be there if our families need it the most.

TSCA has helped establish EPA as a leader around the globe in
developing the tools we need to understand chemicals. It is a flexi-
ble statute that allows the EPA the ability to vary its assessments
of new chemicals, according to the attributes and the expected uses
of each substance. The framework ensures that the majority of new
chemical substances pose little to no risk to our health or to the
environment. Every chemical at a certain exposure is toxic. Fluo-
ride used in toothpaste and purposely put into our drinking water,
if ingested in massive amounts, can cause harmful health effects.
As they say, the dose makes the poison.

My point is that we don’t need to scare folks about risks that are
not there or of a low probability. That is why we need a statute
that realizes the differences between risk of exposure and toxicity.
Is TSCA perfect? No. Could there be room for improvement? Per-
haps. Could the implementation of the current Act be improved?
Absolutely.

GAO released a report in 1997 that made recommendations for
improvements. Many of these need to be implemented, in par-
ticular, recommendations for improving the use of confidential
business information, prioritization of chemicals for risk evalua-
tion, reducing some of TSCA’s administrative burdens relating to
chemical testing requirements and improving and validating the
models EPA uses to assess and predict the hazards of chemicals.
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With that, Madam Chairman, I welcome the witnesses and look
forward to the testimony. Thank you, Madam Chairman.

Senator BOXER. Thank you.

I just would like to put in the record, without objection, a list of
toxic chemicals that have been regulated under the IRIS program.
That is why our kids, that is certainly a strong reason why we are
seeing some good news on our kids. But what the White House is
trying to do is change it, is bring politics into it. So we had, for ex-
ample, under IRIS, we have had regulations about arsenic, mer-
cury, cyanide, toluene, chlordane, DDT, PCBs, it goes on and on,
many chemicals with very long names.

The bottom line is, the purpose of this hearing is, we don’t want
to go backward. Some of us want to make it even stronger, not to
hamstring our companies from making prosthetics, I don’t know
where that comes into it, to be honest with you. We are talking
about protective standards in our water, in our air, not in pros-
thetics. So let’s not raise false issues.

So let me just be clear about what today is about. What we have
learned is that this program that has in fact made our kids safer
is in jeopardy. As a matter of fact, the Administration claims under
their new way of doing things, which they are now institutional-
izing or trying to, that they would take care of 50 chemicals? Fifty
in 1 year?

Male Speaker.

[Remarks off microphone.]

Fifty. And they did two. So that is the purpose of this hearing.

[The referenced material was not received at the time of print.]

Senator BARRASSO. Madam Chairman, not to be argumen-
tative

Senator BOXER. You can be.

Senator BARRASSO. Pardon me. The plastics that I have seen as
an orthopedic surgeon for 25 years that have been used to build the
prosthetics are advances in plastics, and they are chemically re-
lated. That was my point.

Senator BOXER. You are right. But we are talking about regu-
lating these chemicals in water and air. We are not talking about
regulating them for prosthetics. We are not talking about banning
them. We are talking about regulating them, so that kids don’t
i:)rl'{eathe them, drink them, play in them on Superfund sites and the
ike.

So we are talking past each other. Nothing that you said do I ob-
ject to. I am not suggesting that these be banned for prosthetics or
anything else. I am saying we need to control these when scientists
tell us they are going to cause birth defects, they are going to cause
cancer. That is what we are talking about.

Senator WHITEHOUSE.

OPENING STATEMENT OF HON. SHELDON WHITEHOUSE,
U.S. SENATOR FROM THE STATE OF RHODE ISLAND

Senator WHITEHOUSE. Thank you, Madam Chair.

I just want to express my appreciation to you for holding this
hearing. I think it is an important hearing. We have north of
80,000 chemicals to which American families are exposed, very few
of them are tested for safety. In the program that currently exists
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the burden of proof is on the regulators to show that they are un-
safe, which makes the balance really in favor of industry rather
than in favor of families.

There is increasing awareness of health risks that these chemi-
cals can cause. Unfortunately, we are also operating in an environ-
ment in which the Bush administration record on environmental
and public health issues gives very much the impression of being
not a part of the progress that Senator Barrasso described, but a
counter-weight to the progress that Senator Barrasso described.

EPA itself has too often been in the way of public protection, as
we have seen, with particularly the CAFE standards and waiver.
That is the most prominent. But over and over again there are
cases, and on the occasions when the EPA does stand up for Amer-
ican families who face these health risks, then the Administration
has put OMB in the role of being sort of the Administration hit
man to knock those down.

So I think there is a legitimate concern that the procedures that
the Government Accountability Office has addressed in its report
may stack the deck further against American families who don’t
have the expertise to make this kind of determination and are rely-
ing on the Government to help provide them with a safe environ-
ment.

So I think it is a great hearing, I am glad that you have called
it and I look forward to hearing from the witnesses.

Senator BOXER. Thank you, Senator, and I appreciate your lead-
ership on oversight of EPA in general. You have been very strong
on that, so we thank you very much.

Senator CRAIG.

OPENING STATEMENT OF HON. LARRY CRAIG,
U.S. SENATOR FROM THE STATE OF IDAHO

Senator CRAIG. Thank you, Madam Chair.

Well, I am sitting here listening trying to determine whether this
is a TSCA hearing or an IRIS hearing, but I will assume that it
is the politics of chemicals. Probably that is a broader premise to
the issue at hand. If you are going to talk about the politics of
chemicals, and that is legitimate, you also have to talk about the
importance of chemicals in our society today and what they have
done for society, along with what they have done to damage society
in one form or another. Those are all phenomenally legitimate cri-
teria for an oversight hearing.

And Madam Chair, I am sorry, I am going to err on the side of
a doctor today and not a politician. I am going to err on the side
of Dr. Barrasso and his statement because I think it was over-
reaching in the broad sense, not overreaching, but it reaches out
in the broad sense to talk about striking balance and assuring
quality human health in our Country.

Our history is replete with the lack of knowledge and under-
standing as to the application of or the pollution of chemicals into
our environment. And when we found it out, when we knew it, we
began to move. From the very loud cry of Silent Spring, as one Sen-
ator mentioned, to what we have done effectively with TSCA,
which is today a responsible model of public policy that works and
brings about that kind of balance.
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My great fear is not unlike what we are experiencing today in
the petrochemical industry. When we didn’t do it they did it, mean-
ing somebody outside our Country. And now we are being victim-
ized because we weren’t smart enough to continue production in
our Country and do it in a clean and responsible and environ-
mentally sensible way.

How many times this year has our society been warned about a
product coming in from outside our Country that might in some
way injure human health? The more we regulate in ways that are
punitive, that deny a reasonable entry into the market based on
sound science, the more someone else is going to do it offshore. The
beauty of what our Country has always done historically is its phe-
nomenal transparency, not just for us and our consumer when the
knowledge base was there to do so, and a good regulatory process
produces that knowledge base, but at the same time it was trans-
parent to the rest of the world.

TSCA’s importance is directly tied to entry into manufacturing,
processing, importing, and the use and distribution in commerce as
it relates to how we regulate chemicals. Let us also recognize the
value of the industry itself to the economy of our Country. It just
so happens that it is about a $635 billion industry. We represent
22 percent of the world’s economy as it relates to the chemical in-
dustry. And we are rapidly shoving it offshore by cost of input and
cost of regulation. That shouldn’t happen. We ought to continue to
lead in that area, and we are not talking about just minor jobs, we
are talking about jobs in the industry that average $50,000 and
above, a very important industry to our Country.

So fair and balanced oversight, absolutely, Madam Chairman.
Political forum, shouldn’t necessarily be that, although I am not so
surprised that it has become that. Our job is oversight to see
whether TSCA is working, whether IRIS is working. If it isn’t, then
we ought to make it work. More importantly, we ought to make it
work in concert with what the rest of the world is doing to make
sure we do it better, more cost-effective, at the same time with a
sensitivity to human health that is paramount.

It is kind of like where we are today, Madam Chair, with energy.
If it isn’t clean and if it is an emitting source, we don’t want it any
more. We are driving our energy economy into cleanliness. We
ought to do the same thing with the petrochemical industry. And
that isn’t run them offshore, invite them to stay in a criteria of
public policy that allows them to prosper and provide safe products
for the consumer. That is our job. We can make it as political as
we want to or we can be reasonable and responsible. I would guess
the public in the large would want us to be the latter instead of
the former.

I thank you and look forward to the testimony.

Senator BOXER. Thank you. I feel compelled to respond, since my
name was invoked, Madam Chairman, several times.

No. 1, it is not our job to keep the chemical companies at the
table. It might be in another committee. This is the Environment
and Public Works Committee. The EPA has a job to protect public
health. When it comes to the profitability of the chemical compa-
nies, let’s take that up in the Commerce Committee. Let’s look at
that. Yes, but not as a criteria here. Our job is very straight-
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forward, and that is protect our people from harm, from chemicals,
toxics. And if we hadn’t been doing it, all those statistics that Dr.
Barrasso, if I might say, has cited, wouldn’t be there.

Now, you have taken your stand with Dr. Barrasso. Now, he is
an orthopedic surgeon and I am really honored to have him on this
Committee. On the panel today, we will have a pediatrician and we
will have an Ob-Gyn. In EPA, we have many scientists whose job
it is to protect the public. So while we all need to be listened to,
I have other credentials. I am a grandma, I bring those proudly to
the table.

But the fact of the matter is, the people who know about this are
the people who are experts in toxic, are the people who see preg-
nant women, who are warning them about the toxic chemicals that
are unfortunately ever-present.

I also want to make one last point here, which I think is impor-
tant. There seems to be all this “confusion” about this hearing. Let
me tell you the title of this hearing today, no confusion, “Oversight
on EPA Toxic Chemical Policies.” Policies. That means anything
and everything is on the table. We can look at IRIS, we can look
at TSCA.

But politics shouldn’t be played when it comes to protecting the
health of our families. That is one of the reasons we have this
hearing today, because politics is being played when you have the
White House suddenly turning its back on the science and the EPA
and inviting to the table, through various agencies, the special in-
terests. That is not what should be happening when it comes to
protecting the health of the people.

And I am a little stunned that my colleagues on the other side
of the aisle aren’t working with us on this, because you love your
kids and grandkids as much as I love mine, and you would throw
yourself in front of a truck for them. Well, we may have to throw
ourselves in front of a train for them here, because there is a train
leaving the station with Administrator Johnson on it and President
Bush’s OMB on it, trying to derail a very important risk assess-
ment program that has at least done something good to keep our
children safe. If this is going to go forward unchallenged, we are
going to see a slowdown and a delay. And everyone says that, in-
cluding the GAO. We are harming our children.

Senator BARRASSO. Madam Chairman, since my name came
up——

Senator BOXER. Well, we are not going to start that, but I will
go back to you after we, for the first round of questions.

Senator KLOBUCHAR.

Senator KLOBUCHAR. Thank you very much, Chairman Boxer.
Thank you for holding this hearing.

Just listening to Senator Craig, I just view our role as one of
oversight, that is correct. But it is also oversight of enforcement.
I come at this not only as a mother who, when you think first hand
of these baby bottles and things like that could have toxic chemi-
cals in it, it just hits you hard, but also as a prosecutor. I have al-
ways learned you can have strong laws and politicians can stand
up and make credits about laws. But if you don’t have the enforce-
ment angle and you don’t have people watching over to make sure
that these laws are being enforced, then we are not doing our job
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and Congress has to come in. I believe that is what we are trying
to do, is to figure out what is going on here.

I come at this not naively but as someone that looks at this, look
what happened with these toys. Who would have ever thought, and
I don’t think anyone would believe that people want to allow
AquaDots to morph into date rape drugs in this Country, and that
is what happened here. That is what happened. They weren’t, our
Country, our Consumer Products Safety Commission, wasn’t watch-
ing over these toys and they came into our Country, and they
shouldn’t have. And this happened again and again and again, and
finally Congress had to step in, when the Administration did not,
and say, we need more tools, what do you need to enforce these
laws, we will help you. What do you need? A better statute on the
book? We will help you. And that is what happened in the last year
in this Congress.

So it doesn’t surprise me at all that we might have to get in-
volved in these toxic chemicals. And I was shocked to read in this
hearing the testimony of Ms. Annette Gellert, who is going to be
testifying on the second panel, and I am not going to be able to be
there for that, because have a Commerce hearing on the mortgage
crisis going on at the same time. But I read about how she had
blood tests done on herself and her daughter, and out of 70 toxic
chemicals they tested for, they found 36 in the mother and 34 in
the daughter. You figure as a mother that you are supposed to be
able to provide your child with a safe environment and you do your
best, and then you find that things outside of your control are com-
ing into your home.

I figure that in a Country with as many resources as ours, there
is no reason that people should have to get their safety information
from news stories or from people that are already sick in the hos-
pital. That holds true not just for the EPA, but across all Govern-
ment agencies, whether we are talking about the spinach weed, the
pet food that we get or the drain at the community pool. These are
all things that have gone on in this Country in the past year.

So I am looking forward to hearing from our witnesses, Mr. Ste-
phenson from the GAO, about how the Toxic Substance Control Act
is being controlled, where the weaknesses have been and what we
can do better to give Americans the sense of safety that they de-
serve. Thank you very much.

Senator BOXER. Thank you, Senator.

So we will start our panel first with James Gulliford, Assistant
Administrator, Office of Prevention, Pesticides, and Toxic Sub-
stances, to be followed by Mr. John Stephenson, Director, Natural
Resources and Environment, from the General Accounting Office,
who did this report.

Mr. GULLIFORD.

STATEMENT OF THE HON. JAMES GULLIFORD, ASSISTANT AD-
MINISTRATOR FOR PREVENTION, PESTICIDES AND TOXIC
SUBSTANCES, U.S. ENVIRONMENTAL PROTECTION AGENCY

Mr. GULLIFORD. Good morning. I appreciate the opportunity to
share with the Committee our progress to date as well as new ef-
forts underway to protect human health and the environment from
the adverse effects of chemicals as authorized under the Toxic Sub-
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stances Control Act. TSCA provides EPA with the authority to re-
view and manage risks from new chemicals and to collect health
and safety data as well as production, use, and exposure informa-
tion on industrial chemicals.

We use sophisticated models to assess chemicals, we facilitate
pollution prevention and we implement voluntary programs to sup-
port our regulatory framework. We work closely with the domestic
and international community. As an example, we have collected
health and safety data on 2,200 high production volume chemicals
which cover more than 93 percent of the organic chemical produc-
tion volume. EPA has also successfully used TSCA to bring about
the phase-out or significantly reduce the production, use or release
of various chemicals, including PFOS, PFOA and other priority
chemicals. There are many more accomplishments detailed further
in the written testimony I have submitted.

Overall, while no law is perfect, TSCA provides broad authority
for the agency to adequately control new and existing chemicals
and to address emerging chemical issues as they arise. As I said,
while there are real accomplishments, we know there is more to be
done. So this past August, the countries of North America came to-
gether to accelerate and strengthen the management of chemicals
in North America. This new effort we now refer to as ChAMP, the
Chemical Assessment and Management Program.

We believe these efforts will significantly improve what we know
about industrial chemicals, and will allow the Agency to pursue
necessary protective actions or mitigation if needed. We have com-
mitted, by 2012, to complete initial assessments and initiate need-
ed actions on over 6,700 high production and moderate production
volume chemicals. This builds on the work that EPA has done
under the HPV challenge program, to obtain and assess screening
level hazard and environmental fate information and use this new
information reported under the TSCA inventory update regula-
tions.

To meet these commitments, EPA is developing risk-based
prioritizations for HPV chemicals based on hazard, exposure and
risk screening characterizations. For the moderate production vol-
ume chemicals, we will rely on available data, Canada’s work on
chemical categorization and EPA’s expertise in structural relation-
ship analysis to prepare initial assessments. There is a down pay-
ment on these commitments. We have already posted hazard char-
acterizations on 238 chemicals and in March, posted an initial set
of risk-based prioritizations for 19 chemicals. These characteriza-
tions, which we make available on our website, provide important
scientific information and analysis on hazards, exposure and risks,
and position us to take any needed follow up actions. The 2012
commitment for completing the North American assessment work
also sets up opportunities for cooperation with the European
Union, given the timing of the REACH registration schedule, which
extends from 2010 through 2018.

To foster cooperation, we have regular consultations with officials
from the European Commission and OECD countries. It is vitally
important to invest in this cooperation, to leverage work, avoid du-
plication and improve the protection of public health and the envi-
ronment, both at home and abroad.
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While we support the health and environmental goals of REACH,
we believe that effective protection can be obtained through a more
targeted and strategic approach to chemical assessment and man-
agement under our ChAMP efforts. In addition to the above com-
mitments, where work is already underway, we are asking for feed-
back on potential enhancements to the ChAMP program, which
combined with our 2012 commitments would provide the most com-
prehensive approach to dealing with chemicals that has ever been
developed by the Environmental Protection Agency.

The first enhancement involves developing a program similar to
the HPV challenge, but for inorganic HPV chemicals. The second
enhancement under consideration would reset the TSCA inventory
to better reflect the chemicals actually made, imported and used in
the U.S. We have begun an extensive effort to invite input from a
wide range of stakeholders.

I would like the Committee to know that the IRIS process that
has been discussed today and the revisions to the process are man-
aged by Dr. George Gray, the Assistant Administrator of EPA’s Of-
fice of Research and Development. It is my understanding that
ORD senior staff have already briefed the Committee on this effort.

Of course, the TSCA program does utilize the IRIS data base as
a resource for reviewing chemicals, like our efforts under ChAMP.
We work directly with ORD on a handful of assessments that are
of particular relevance to us, like PFOS and PFOA. Again, while
the IRIS data base provides my office with useful input, ORD is the
lead for the overall process, and they would be best able to respond
to questions on the recently announced process revisions.

I am pleased to be here to share with you the highlights of our
chemicals work. We remain appreciative of the ongoing interest of
this Committee in TSCA and our new efforts under ChAMP. I be-
lieve that TSCA provides EPA with the statutory tools necessary
to protect public health and the environment, and the agency looks
forward to continuing to work closely with members of this Com-
mittee, your staff and others from GAO.

Thank you.

[The prepared statement of Mr. Gulliford follows:]
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Testimony of
Jim Gulliford
Assistant Administrator
Office of Prevention, Pesticides and Toxic Substances
U.S. Environmental Protection Agency
Before the
Committee on Environment and Public Works
U. S. Senate
April 29, 2008
1. Introduction

Good moming Madam Chair and members of the Committee, thank you for the invitation to speak
with you today. It is my privilege to represent the U.S. Environmental Protection Agency during this
oversight discussion on the Toxic Substances Control Act, or TSCA, as it is often called.

My office takes very seriously the responsibility to implement TSCA to protect both the American
public and the environment from the adverse effects of chemicals. My testimony will focus on the
tremendous progress that has been made in ensuring the safe manufacture and use of chemicals since the
passage of TSCA more than three decades ago and highlight our efforts to strengthen chemicals
management under the new Chemicals Assessment and Management Program (ChAMP).

L. Key Accomplishments

TSCA provides EPA with the authority needed to review and manage risks from new chemicals
prior to introduction into commerce and to collect health and safety data as well as production, use, and
exposure information on industrial chemicals in commerce. It gives EPA the authority to require testing on
new or existing TSCA Inventory chemicals, to ban or take other risk mitigation actions on new or existing
chemicals of concern, and to manage “legacy” chemicals such as PCBs, asbestos, and mercury. TSCA

also provides EPA with the authority to oversee the import and export of chemicals and to enforce

comptiance with these rules and requirements.
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With TSCA as the foundation, and recognizing the refationship of TSCA to, and the role of, other
statutes which contribute to chemical safety, EPA is successfully utilizing a wide array of regulatory and
voluntary approaches and tools to assist us in our mission to protect both human health and the
environment.

For example, we use sophisticated modeling programs to assist both the Agency and industry in
developing, reviewing, and manufacturing safer chemicals. We have incorporated broad pollution
prevention approaches into our regulatory work and numerous voluntary programs, which have been highly
successful and have considerably increased the speed at which we have been able to achieve
environmental results. In order to make informed and transparent chemical management decisions, we
have worked cooperatively with the regulated community, environmental stakeholders, our counterparts in
other Federal Agencies, States, and tribes, and the public on a broad range of programs and activities.
The Agency also works closely with the international community on chemical management issues to
promote rigorous scientific standards and coordinate regulatory approaches to strengthen public health and
environment protection for all.

Employing these various approaches and tools, EPA has successfully used TSCA over the years
to review more than 47,000 new chemical submissions. We have taken reguiatory actions — such as
requirements for additional testing or restrictions -- on over 2,000 of these chemicals and an additional
1,746 new chemical submissions were withdrawn often in the face of Agency action. Since the passage of
TSCA, more than 21,000 new chemicals have gone into production and have been added to the TSCA
Inventory, for a total of 83,000 chemicals currently on the Inventory. In addition to the new chemicals, we
have controlled or otherwise regulated 178 existing chemicals.

With TSCA as the regulatory backstop, we have collected health and safety data on 2,200 High
Production Volume (HPV) chemicals, which cover more than 83% of organic chemical production volume

EPA tracks on the TSCA inventory.
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Using Section 8 of TSCA, we have collected more than 50,000 health and environmental studies
on existing chemicals, We have also received and assessed over 17,200 substantial risk submissions from
the chemical industry since 1977. We have regularly collected updated production information‘on
thousands of higher volume existing chemicals under the Inventory Update Rule, or [UR. in 2006, EPA
expanded the information collected under the IUR to include inorganic chemicals, at greater than 25,000
bs. per site, and exposure and use information on higher volume organic chemicals, above 300,000 Ibs per
site.

EPA has also successfully used TSCA to bring about the phase out of chemicals of concern such
as penta- and octa-brominated diphenyi ethers, or BDEs, polybrominated biphenyis, and benzidene dyes,
which are subject to Significant New Use Rule (SNUR) requirements for review by EPA prior to
reintroduction into the marketplace to ensure that they could be safely used. EPA, during the Bush
Administration, also took prompt regulatory action under TSCA by issuing SNURs on 271 perfluorooctyl
sulfonates, or PFOS, derivatives EPA also successfully obtained commitments from national and
international chemical manufacturers to reduce releases and work toward efiminating virtually ali sources of
exposure to perfluorooctanoic acid, or PFOA, PFOA precursors, and higher homologues. An indication of
the EPA’s success on PFOS and PFOA can be found in an August 2007 U.S. Centers for Disease Control
report that showed significant reductions in human blood levels of PFOS and PFOA in 2003/2004 data
when compared to 1999/2000 data. These data showed a reduction in blood concentrations of more than
25% over this period for PFOA and a 32% reduction for PFOS in human blood. The report conciudes that
these reductions most fikely are related to the changes brought about by EPA efforts on these chemicals
and other related efforts by government and industry.

EPA also used TSCA as the foundation for addressing nanoscale materials under its jurisdiction.
This past January, EPA announced the Nanoscale Materials Stewardship Program. This program will aliow

us to quickly assemble information EPA needs to scientifically assess — and where appropriate -~ take risk
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management actions on nanoscale materials consistent with the “Principles for Nanotechnology
Environmental, Health and Safety Oversight’, released on November 8, 2007, we are encouraging active
industry participation in this program to strengthen our scientific understanding in this exciting new arena.
While implementing the program, EPA will continue to consider, as appropriate, the timing and use of alt of
its authority under TSCA for nanoscale materials.

Overall, | believe that TSCA provides broad authority for the Agency to adequately control new and
existing chemicals and to address emerging chemical issues as they arise. The Agency’s successful
efforts to addresé PFOS, PFOA, and BDEs, and the introduction of nanoscale matenals, provide clear
examples demonstrating this point.

L. .Chemical Assessment and Management Program

This past August, the countries of North America came together to announce a strategic approach
under the Security and Prosperity Partnership, or SPP. At the SPP Leaders' Summit in Quebec, President
Bush, Canadian Prime Minister Stephen Harper, and Mexican President Felipe Calderon committed our
three countries to work together to accelerate and strengthen the management of chemicals in North
America while preserving national sovereignty.

As part of this effort, the United States committed, by 2012, to complete initial assessments and
take needed actions on 6,750 chemicals produced above 25,000 pounds-per-year in the U.S. This
commitment, which we refer to as the Chemical Assessment and Management Program, or ChAMP,
includes both high-production volume chemicals, those produced at or above one million pounds per year,
and moderate volume chemicals, produced between 25,000 and a million pounds per year. The ability to
make this commitment represents the culmination of the work that EPA did under the HPV Challenge
Program to obtain screening level hazard and environmental fate information and under the inventory
Update Rule to obtain exposure and use information, which will now inform risk prioritization decisions on

HPV chemicals. For the moderate volume chemicals, we will rely on available data, Canada's work on
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chemical categorization, and EPA's expertise in Structure Activity Relationship analysis to prepare initial
assessments. The U.S. and Canada have also agreed to share scientific information, technical
understanding, research strategies and best practices, and to collaborate when possibie on risk
assessment and management efforts.

| befieve that this collaborative effort to collect and share information on thousands of high and
moderate production volume chemicals will foster efficiencies that through our shared efforts will enable us
to act more quickly, effectively, and cost-efficiently on a greater number of chemicals. Our efforts under
ChAMP will result in greater public health and environmental protection in the U.S. and will also help
ensure a mare consistent, efficient, and better integrated approach to chemicals assessment and
management throughout North America. The 2012 commitment for completing the North American
assessment work will also allow the U.S. and the EU to share information on our chemicals work given the’
timing of the European Union’s Registration, Evaluation, Authorization and Restriction of Chemical
substances, or REACH, registration schedule, which extends from 2010 to 2018.

In order to meet our SPP commitments under ChAMP, EPA is developing risk-based prioritizations
for HPV chemicals, based on hazard, exposure and risk-screening characterizations, and considering other
relevant information such as biomonitoring. We have posted hazard characterizations on 238 chemicals
and, in March, posted an initial set of risk-based prioritizations on 19 chemicals. These characterizations
provide important scientific information and analysis on hazards, exposure, and risks, thereby positioning
the Agency to take any heeded follow-up actions.

Recognizing that many chemicals are in commerce internationally and that countries and regions
beyond North America have on-going chemical assessment arid management efforts, we have on-going
consultations with European Commission officials dealing with REACH, and with OECD countries, including
France, the UK, New Zealand, Australia, Japan, and Korea. | believe that it is vitally important to invest in

this coordination, to the greatest extent possible, so that our efforts and the international efforts to assess
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and manage chemicals are utilized to leverage work, avoid duplication, and improve the protection of public
health and the environment, both at home and abroad.

The members of this Committee may aiso be aware that last month, EPA Administrator Stephen
Johnson asked me and my Office to engage ali our stakeholders on two possible enhancements to our
ChAMP work on existing chemicals under TSCA. The first involves possibly developing a program simitar
to the HPV Challenge for “inorganic” HPV chemicals, an effort that would provide the Agency, industry, and
the public with a more complete picture of the hazards and risks of all HPV chemicals presently in U.S.
commerce. The second possible enhancement concerns how best to reset the TSCA Inventory to‘better
reflect the chemicals actually made and used in the U.S. As [ highlighted earlier, the TSCA Inventory now
fists more than 83,000 chemicals - a significant number of which are likely no longer being produced or
imported. We befieve it is time to consider options for making the Inventory a more useful list for all of us —
EPA, industry, and the public — and one that reflects the chemicals actually in commerce.

As we begin these efforfs to realize an enhanced ChAMP program, we have begun an extensive
effort to invite input from a wide range of stakeholders, including meeﬁngs and “webinars” with companies,
trade associations, the NGO community, States and Tribes, others in the Federal Government, and the
public, incvtuding a *town hall" type meeting on May 21 here in Washington. We appreciate the opportunity
to hear from Congress on these enhancements as well.

We recognize that there are a range of issues that we will need to work through, which is why we
are seeking input from others, but it is our hope to conclude discussions on these enhancements by mid-
June, report back to the Administrator this summer, and begin implementing the new efforts for both
inorganic HPV chemicals and the TSCA Inventory reset by the end of the summer.

V. Conclusion
As | conclude my remarks, | would like to reiterate é point | made in 2006 when | testified on this

subject. While we remain appreciative of the on-going interest of this Committee in TSCA and our new
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efforts under ChAMP, | would also like to reiterate my statement at the beginning of my testimony; | believe
that TSCA provides EPA with the statutory tools necessary to protect public health and environment. We
are committed to using sound science to make risk-based decisions and take needed regulatory actions
that are compiemented, where appropriate, with effective collaborative environmental stewardship
programs. We are also commifted to working with governments around the world on chemical assessment
and management programs.

The Agency looks forward to continuing to work closely with members of this Committee and your
staffs. There are many dedicavted engineers, chemists, biologists, toxicologists, economists, statisticians,
attorneys and other civit servants who work directly on TSCA issues at EPA. | have been most impressed
with their scientific and technical capabilities during my time as the Assistant Administrator for OPPTS.
They have worked extremely hard over the years to effectively implement the many TSCA
accomplishments | highlighted today and { am sure you share with me an‘appreciation for their efforts.

Again, | thank you for the opportunity to be here today and to provide you wfth this information. |

am happy to answer any questions you may have today or any written questions in the future.
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Senator BOXER. Mr. Stephenson, thank you.

STATEMENT OF JOHN B. STEPHENSON, DIRECTOR, NATURAL
RESOURCES AND ENVIRONMENT, U.S. GOVERNMENT AC-
COUNTABILITY OFFICE

Mr. STEPHENSON. Thank you, Madam Chairman, members of the
Committee.

GAO has issued several reports on EPA’s implementation of
TSCA and EPA’s voluntary programs to control dangerous chemi-
cals. We have concluded in this work that TSCA is outdated, cum-
bersome and difficult to use in controlling the more than 80,000
chemicals currently in the inventory.

Since TSCA was enacted in 1976, EPA has used its authority to
require chemical industry testing for fewer than 200 chemicals,
that is in 30 years, and has issued regulations to limit or ban the
production of only 5 chemicals or groups of chemicals in that same
time. Voluntary programs provide EPA useful information, but
they don’t negate the need to overhaul TSCA.

In comparing the U.S. approach for controlling dangerous chemi-
cals under TSCA to the European Union approach under the
REACH program, we note that TSCA places the burden of proof on
EPA to demonstrate that the chemical poses a risk to human
health before it can regulate its production or use, whereas in Eu-
rope, REACH generally places the burden of proof on the chemical
industry to ensure that chemicals do not pose such risks or that
measures will be taken for handling chemicals safely.

My written statement includes additional information from the
toxic chemical control reports we have issued over the past couple
of years, but I want to focus my comments today on our new report
concerning EPA’s Integrated Risk Information System, or IRIS, a
data base that contains EPA’s scientific position on potential health
effects of exposure to more than 540 toxic chemicals. IRIS is a crit-
ical component of EPA’s capacity to support scientifically sound en-
vironmental decisions, policies and regulations.

In summary, we found that the IRIS data base is at serious risk
of becoming obsolete, because the EPA has not been able to rou-
tinely complete timely, credible assessments or decrease its backlog
of 70 ongoing assessments. Our report recognizes steps EPA has
taken to improve IRIS since 2000, such as increasing funding and
centralizing staff, but points out that these efforts have been
thwarted by new OMB-required interagency reviews, the growing
complexity and scope of chemical assessments, EPA decisions to
delay assessments to wait for new research or additional uncer-
tainty analysis on a given chemical and the compounding effects of
delays.

While EPA has prepared over 32 toxic chemical assessments for
external review in the past two fiscal years, only four have been
finalized. Comments by the National Academies on EPA’s assess-
ment of trichloroethlyene or TCE highlight the problem. In 1998,
EPA initiated a risk assessment of TCE, a degreasing agent used
widely by the Department of Defense and others. EPA’s Science
Advisory Board approved the draft risk assessment for public com-
ment in 2001. DOD and others raised questions about the assess-
ment, which led to a National Academies review. The Academies
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specifically noted in its 2006 report that the risks of TCE were sub-
stantial and that additional studies were not necessary to finalize
an assessment needed to protect public health.

Nonetheless, after more than 10 years, TCE is back at the draft
development stage. To get EPA moving, Senators Clinton, Boxer,
Lautenberg, Kerry and Dole, spurred by TCE contamination in
drinking water at Camp Ledeune, introduced a bill last August
that would require EPA to complete its risk assessment and issue
a drinking water standard in 18 months.

Our report contains eight specific recommendations to EPA for
streamlining the IRIS program, improving the transparency and
credibility of its assessments and ensuring that EPA has the req-
uisite independence to achieve these goals. EPA agreed to consider
our recommendations in its February comments on our draft re-
port. EPA released its revised IRIS assessments process after the
report on April 10th.

It is an understatement to say that we are disappointed in EPA’s
response. The revised IRIS process is not improved and is in many
respects worse than the draft we reviewed. For example, trans-
parency is a cornerstone of sound science. And the draft IRIS proc-
ess we reviewed would have made comments from other Federal
agencies part of the public record.

However, EPA’s new process expressly defines such comments as
deliberative, excluding them from the public record. This new proc-
ess will exacerbate the problems we identified in our report and
sought to address with our recommendations, all of which were
aimed at preserving the viability of this critical data base, which
is integral to the EPA’s mission of protecting the public and the en-
vironment from exposure to toxic chemicals.

In light of the importance of the IRIS program, we believe that
Congress should consider directing EPA to suspend implementation
of its new IRIS process and develop one that is responsive to our
recommendations for a streamlined, fully, not selectively trans-
parent process aimed at improving the timeliness and credibility of
IRIS assessments. EPA should also seek congressional and public
input before finalizing IRIS.

Madam Chairman, that concludes the summary of my statement.

[The prepared statement of Mr. Stephenson follows:]
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TOXIC CHEMICALS

EPA's New Assessment Process Will Increase
Challienges EPA Faces in Evaluating and Regulating
Chemicals

What GAO Found

The IRIS database is at serious risk of becoming obsolete because EPA has
not been able to routinely complete timely, credible assessments or decrease
its backlog of 70 ongoing assessments—a total of 4 were completed in fiscal
years 2006 and 2007. In addition, recent assessment process changes, as well
as other changes EPA was considering at the time of GAQ’s review, further
reduce tbe timeliness and credibility of IRIS assessments.

e Although EPA has taken steps to improve the IRIS program since 2000 and
has developed a number of draft assessments for external review, its
efforts to finalize assessments have been thwarted by a combination of
factors, including two new OMB-required reviews of IRIS assessments by
OMB and other federal agencies; EPA management decisions, such as
delaying some assessments to await new research; and the compounding
effect of delays—even one delay can have a domino effect, requiring the
process to essentially be repeated to incorporate changing science and
methods.

* The OMB/interagency reviews of draft assessments involve other federal
agencies in EPA’s IRIS assessment process in a manner that limits the
credibility of IRIS assessments and hinders EPA’s ability to manage them.
For example, the OMB/interagency reviews lack transparency, and OMB
required EPA to terminate five assessments EPA had initiated to help it
implement the Clean Air Act.

« The changes to the IRIS assessment process that EPA was considering,
but had not yet issued at the tirme of GAO'’s review, would have added to
the already unacceptable level of delays in completing IRIS assessments
and further limited the credibility of the assessments.

On April 10, 2008, EPA issued a revised IRIS assessment process, effective
immediately. In its February 2008 comments on GAO's draft report, EPA said
it would consider the report’s recommendations, which were aimed at
streamlining the process and better ensuring that EPA has the ability to
develop transparent, credibie assessments. However, EPA’s new process is
iargely the same as the draft GAO evaluated, and some key changes also are
likely to further exacerbate the productivity and credibility concerns GAQ
identified. For example, while the draft process would have made comments
on IRIS assessments from other federal agencies part of the public record,
EPA’s new process expressly defines such comments as “deliberative” and
excludes them from the public record. GAO continues to believe it is critical
that input from all parties—particularly agencies that may be affected by the
outcome of IRIS assessments—be publicly available. As recommended in
GAOQ's March 2008 report, to effectively maintain IRIS, EPA must, among
other things, streamline its lengthy assessment process and adopt
transparency practices that provide assurance that IRIS assessments are
appropriately based on the best available science and that they are not
inappropriately biased by policy considerations. Since EPA’s new process is
not responsive to GAO's recommendations, the viability of this critical
database has been further jeopardized.

United States itity Office




30

Madam Chairman and Members of the Committee:

Iam pleased to be here today to discuss issues associated with the Environmental
Protection Agency’s (EPA) evaluation and regulation of toxic chemicals. Over the past
few years, GAO has issued a number of reports on this topic. Today I will focus
primarily on our most recent report in this area that examined EPA’s Integrated Risk
Information System (IRIS)—one of the most significant tools that EPA has developed to
effectively support its mission of protecting people and the environment from harrful
chemical exposures. IRIS contains EPA’s scientific position on the potential human
health effects that may result from exposure to more than 540 chemicals in the
environment and is a critical component of EPA’s capacity to support scientifically
sound environmental decisions, policies, and regulations. It is also relied upon by state
and local environmental programs and some international regulatory bodies for

managing their environmental protection programs.

The toxicity assessments in the IRIS database fulfill the first two critical steps of the risk
assessment process—providing hazard identification and quantitative dose-response
assessments. IRIS information can then be used with the results of exposure
assessments (typically conducted by EPA’s program or regional offices) to provide an
overall characterization of the public health risks for a given chemical in a given
situation. The development of health risk assessments is thus directly dependent on the
development of toxicity assessments such as those developed in the IRIS program. With
risk assessment information, decision makers can make informed risk management
decisions on how to protect public health, reflecting other important data and
considerations, such as the costs and benefits of mitigating identified risks, the
technological feasibility of managing risks, and the concerns of various stakeholders.
Examples of risk management decisions include deciding how much of a chemical a
company may discharge into a river, determining the extent to which a hazardous waste
site must be cleaned up, and setting allowable levels of contamination in drinking water.
Thus, as EPA has recognized, although IRIS assessments are not regulatory in nature, the

quantitative IRIS values may influence many risk management decisions and serve as a

GAO-08-743T
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basis for regulatory consideration. However, EPA’s productivity in finalizing IRIS
assessments is poor, and EPA has a significant backlog of incomplete IRIS assessments
and a growing number of outdated assessments. Importantly, EPA has not been able to
complete assessments of key chemicals of concern to public health, including dioxin,

formaldehyde, trichloroethylene (TCE), naphthalene, and tetrachloroethylene (perc)
(see app. I).

In the last several years, GAO issued a number of reports on EPA’s toxics programs,
highlighting program shortcomings and recommending management improvements. My
testimony today addresses (1) the highlights of our March 2008 report, Chemical
Assessments: Low Productivity and New Interagency Review Process Limit the
Usefulness and Credibility of EPA’s Integrated Risk Information System,' being released
today, and (2) key changes to the IRIS assessment process that EPA included in its
revised process released on April 10, 2008. We are also providing information on two of
our prior reports on EPA’s regulation of toxic chemicals (see app. II).” For our March
2008 report, we examined the outcome of steps EPA has taken to ensure that IRIS
contains carrent, credible chemical risk information; to address the backlog of ongoing
assessments; and to respond to new requirements from the Office of Management and
Budget (OMB). We also examined the potential effects of planned changes to the IRIS
assessment process on EPA’s ability to ensure that IRIS provides current, credible risk
information. In conducting our work, we obtained and analyzed information on EPA’s
productivity and the resources provided to the program for fiscal years 2000 through
2007, user needs, and EPA’s assessment completion goals. We also interviewed EPA’s
National Center for Environmental Assessment officials who manage the IRIS
assessment program; officials from other EPA program offices and federal science and
health agencies involved in the IRIS assessment process; and officials from the

Department of Defense, the Department of Energy (DOE), the National Aeronautics and

'GAO-08440 (Washington, D.C.: Mar. 7, 2008).

*GAO, Chemical Regulation: Options Exist to Improve EPA's Ability to Assess Health Risks and Manage Its
Chemical Review Program, GAO-05458 (Washington, D.C.: June 13, 2005); and GAO, Chemical Regulation:
Approaches in the United States, Canada, and the European Union, GAO-06-217R (Washington, D.C.: Nov.
4, 2005).

GAO-08-743T
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Space Administration (NASA), and OMB. For this testimony, we supplemented our
report with an analysis of the IRIS assessment process that EPA released on April 10,
2008. We conducted this work from April 16 to April 29, 2008, in accordance with
generally accepted government auditing standards. Those standards require that we plan
and perform the audit to obtain sufficient, appropriate evidence to provide a reasonable
basis for our findings and conclusions based on our audit objectives. We believe that the
evidence obtained provides a reasonable basis for our findings and conclusions based on

our audit objectives.
Background

IRIS was created in 1985 to help EPA develop consensus opinions within the agency
about the health effects of chronic exposure to chemicals. Its importance has increased
over time as EPA program offices and the states have increasingly relied on IRIS
information in making environmental protection decisions. Currently, the IRIS database
contains assessments of more than 540 chemicals. According to EPA, national and
international users access the IRIS database approximately 9 million times a year. EPA’s
Assistant Administrator for the Office of Research and Development has described IRIS
as the premier national and international source for qualitative and quantitative chemical
risk information; other federal agencies have noted that IRIS data are widely accepted by
all levels of government across the country for application of public health policy,
providing benefits such as uniform, standardized methods for toxicology testing and risk
assessment, as well as uniform toxicity values. Similarly, a private-sector risk assessment
expert has stated that the IRIS database has become the most important source of
regulatory toxicity values for use across EPA’s programs and is also widely used across

state programs and internationally.

A typical IRIS assessment contains a qualitative hazard identification description and
quantitative dose-response assessments. Historically and currently, the focus of IRIS
toxicity assessments has been on the potential health effects of long-term (chronic)
exposure to chemicals. According to OMB, EPA is the only federal agency that develops

GAO-08-743T
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qualitative and quantitative assessments of both cancer and noncancer risks of exposure
to chemicals, and EPA does so largely under the IRIS program. Other federal agencies
develop quantitative estimates of noncancer effects or qualitative cancer assessments of
exposure to chemicals in the environment. While these latter assessments provide
information on the effects of long-term exposures to chemicals, they provide only
qualitative assessments of cancer risks (known human carcinogen, likely human
carcinogen, etc.) and not quantitative estimates of cancer potency, which are required to

conduct quantitative risk assessments.

EPA’s IRIS assessment process has undergone a number of formal and informal changes
during the past several years. While the process used to develop IRIS chemical
assessments includes numerous individual steps or activities, major assessment steps
include (1) a review of the scientific literature; (2) preparation of a draft IRIS
assessment; (3) internal EPA reviews of draft assessments; (4) two OMB/interagency
reviews, managed by OMB, that provide input from OMB as well as from other federal
agencies, including those that may be affected by the IRIS assessments if they lead to
regulatory or other actions; (5) an independent peer review conducted by a panel of

experts; and (6) the completion of a final assessment that is posted to the IRIS Web site.

Findings and Recommendations from Our March 2008 Report on the

Productivity and Credibility of EPA’s Integrated Risk Information System

The IRIS database is at serious risk of becoming obsolete because the agency has not
been able to routinely complete timely, credible assessments or decrease a backlog of 70
ongoing assessments. Specifically, although EPA has taken important steps to improve
the IRIS program and productivity since 2000 and has developed a number of draft
assessments for external review, its efforts to finalize the assessments have been
thwarted by a combination of factors including the imposition of external requirements,
the growing complexity and scope of risk assessments, and certain EPA management
decisions. In addition, the changes to the IRIS assessment process that EPA was

considering at the time of our review would have added to the already unacceptable level
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of delays in completing IRIS assessments and further limited the credibility of the

assessments.

EPA'’s Efforts to Improve the IRIS Assessment Program Have Not Produced the Desired

Results

EPA has taken a number of steps to help ensure that IRIS contains current, credible
chemical risk information; to address its backlog of ongoing assessments; and to respond
to new OMB requirements. However, to date, these changes—including increasing
funding, centralizing staff conducting assessments, and revising the assessment
process—have not enabled EPA to routinely complete credible IRIS assessments or
decrease the backlog. That is, although EPA sent 32 draft assessments for external
review in fiscal years 2006 and 2007, the agency finalized only 4 IRIS assessments during
this time (see fig. 1).

Figure 1: Number of Completed IRIS Assessments, Draft Assessments to OMB, and IRIS
Staff in Full-Time Equivalents, Fiscal Years 2000-2007
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Several key factors have contributed to EPA’s inability to achieve a level of productivity
that is needed to sustain the IRIS program and database: new OMB-required reviews of
IRIS assessments by OMB and other federal agencies; the growing complexity and scope
of risk assessments; certain EPA management decisions and issues, including delaying
completion of some assessments to await new research or to develop enhanced analyses
of uncertainty in the assessments; and the compounding effect of delays. Regarding the
last factor, even a single delay in the assessment process can lead to the need to
essentially repeat the assessment process to take into account changes in science and

methodologies.

A variety of delays have impacted the majority of the 70 assessments being conducted as
of December 2007—48 had been in process for more than 5 years, and 12 of those for
more than 9 years. These time frames are problematic because of the substantial rework
such cases often require to take into account changing science and methodologies before
they can be completed. Further, because EPA staff time continues to be dedicated to
completing these assessments, EPA’s ability to both keep the more than 540 existing
assessments up to date and initiate new assessments is limited. Importantly, EPA
program offices and state and local entities have requested assessments of hundreds of
chemicals not yet in IRIS, and EPA data as of 2003 indicated that the assessments of 287
chemicals in the database may be outdated—that is, new information could change the
risk estimates currently in IRIS or enable EPA to develop additional risk estimates for
chemicals in the database (for example, developing a cancer potency estimate for
assessments with only noncancer estimates). In addition, because EPA’s 2003 data are

now more than 4 years old, it is likely that more assessments may be outdated now.

One of the factors that has contributed to EPA’s inability to complete assessments in a
timely manner—the new OMB-directed OMB/interagency review process—also limits the
credibility of the assessments because it lacks transparency. Specifically, neither the
comments nor the changes EPA makes to the scientific IRIS assessments in response to

the comments made by OMB and other federal agencies, including those whose
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workload and resource levels could be affected by the assessments, are disclosed. In
addition, the OMB/interagency reviews have hindered EPA’s ability to independently
manage its IRIS assessments. For example, without communicating its rationale for
doing so, OMB directed EPA to terminate five IRIS assessments that for the first time
addressed acute, rather than chronic exposure—even though EPA initiated this type of

assessment to help it implement the Clean Air Act.

The Expansion of Agencies’ Roles in IRIS Assessments That EPA Was Considering at the

Time of Our Review Would Have Caused Further Delays and Limited the Assessments’
Credibility

For our March 2008 report, we reviewed the additional assessment process changes EPA
was planning and concluded that they would likely exacerbate delays in completing IRIS
assessments and further affect their credibility. Specifically, despite the
OMB/interagency review process that OMB required EPA to incorporate into the IRIS
assessment process in 2005, certain federal agencies continued to believe they should
have greater and more formal roles in EPA’s development of IRIS assessments.
Consequently, EPA had been working for several years to establish a formal IRIS
assessment process that would further expand the role of federal agencies in the
process—including agencies such as DOD, which could be affected by the outcome of
IRIS assessments. For example, some of these agencies and their contractors could face
increased cleanup costs and other legal liabilities if EPA issued an IRIS assessment for a
chemical that resulted in a decision to regulate the chemical to protect the public. In
addition, the agencies could be required to, for example, redesign systems and processes
to eliminate hazardous materials; develop material substitutes; and improve personal
protective clothing, equipment, and procedures. Under the changes that EPA was
planning at the time of our review, these potentially affected agencies would have the
opportunity to be involved, or provide some form of input, at almost every step of EPA’s
RIS assessment process. Most significantly, the changes would have provided federal
agencies, including those facing potential regulatory liability, with several opportunities
during the IRIS assessment process to subject particular chemicals of interest to
additional process steps. These additional process steps, which would have lengthened

assessment times considerably, include
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* giving federal agencies and the public 45 days to identify additional information
on a chemical for EPA’s consideration in its assessment or to correct any errors
on an additional assessment draft that would provide qualitative information;®

¢ giving potentially affected federal agencies 30 days to review the public comments
EPA received and initiate a meeting with EPA if they want to discuss a particular
set of comments;

» allowing potentially affected federal agencies to have assessments suspended for
up to 18 months to fill a data gap or eliminate an uncertainty factor that EPA plans
to use in its assessment; and

e allowing other federal agencies to weigh in on (1) the level of independent peer
review that would be sought (that is, whether the peer reviews would be
conducted by EPA Science Advisory Board panels, National Academies’ panels, or
panels organized by an EPA contractor); (2) the areas of scientific expertise
needed on the panel; and (3) the scope of the peer reviews and the specific issues

they would address.

EPA estimated that assessments that undergo these additional process steps would take
up to 6 years to complete. While it is important to ensure that assessments consider the
best science, EPA has acknowledged that waiting for new data can result in substantial
harm to human health, safety, and the environment. Further, although coordination with
other federal agencies about IRIS assessments could enhance their quality,’ increasing
the role of agencies that may be affected by IRIS assessments in the process itself
reduces the credibility of the assessments if that expanded role is not transparent. In this
regard, while EPA’s proposed changes would have allowed for including federal
agencies’ comments in the public record, the implementation of this proposal was

delayed for a year, in part, because of OMB'’s view that agencies’ comments about IRIS

*This represents an additional review of a new draft product and comment period that had not existed
previously.

*We recommended in our 2006 report on human health risk assessment that EPA consistently involve
stakeholders as appropriate to the risk assessment. We made this recommendation in the context of
improving the overall quality, consistency, and transparency of risk assessments. GAO, Human Health Risk
Assessment: EPA Has Taken Steps to Strengthen Its Process, but Improvements Needed in Planning, Data
Development, and Training, GAQ-06-595 (Washington, D.C.: May 31, 2006).
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assessments represent internal executive branch communications that may not be made
public—a view that is inconsistent with the principle of sound science, which relies on,

among other things, transparency.
Recommendations Made in Our March 2008 Report

To address the productivity and credibility issues we identified, we recommended that
the EPA Administrator require the Office of Research and Development to re-evaluate its
draft proposed changes to the IRIS assessment process in light of the issues raised in our
report and ensure that any revised process, among other things, clearly defines and
documents an IRIS assessment process that will enable the agency to develop the timely
chemical risk information it needs to effectively conduct its mission. One of our
recommendations—that EPA provide at least 2 years’ notice of IRIS assessments that are
planned-—would, among other things, provide an efficient alternative to suspending
assessments while waiting for new research because interested parties would have the

opportunity to conduct research before assessments are started.

In addition, we recommended that the EPA Administrator take steps to better ensure
that EPA has the ability to develop transparent, credible IRIS assessments—an ability
that relies in large part on EPA’s independence in conducting these important
assessments. Actions that are key to this ability include ensuring that EPA can (1)
determine the types of assessments it needs to support EPA programs and (2) define the
appropriate role of external federal agencies in EPA’s IRIS assessment process and
manage an interagency review process in a manner that enhances the quality,
transparency, timeliness, and credibility of IRIS assessments. In its February 21, 2008,
letter providing comments on our draft report, EPA said it would consider each of our

recommendations in light of the new IRIS process the agency was developing.
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Key Changes to the IRIS Assessment Process That EPA Implemented in April

2008

On April 10, 2008, EPA issued a revised IRIS assessment process, effective immediately

(see app. II for a flow chart of the process). Overall, EPA’s revised process is not

responsive to the recommendations made in our March 2008 report. While the revised

process is largely the same as the draft proposed process we evaluated in our March

2008 report, there are several key differences that are likely to further exacerbate the

productivity and credibility issues we identified in our report. These changes are as

follows.

While the draft process we reviewed provided that comments on IRIS
assessments from OMB and other federal agencies would be part of the public
record, under the recently implemented process, comments from federal agencies
are expressly defined as “deliberative” and will not be included in the public
record. (Making these comments public would have been a change from the
OMB/interagency review process that has been in place since 2004.) Given the
importance and sensitivity of IRIS assessments, we believe it is critical that input
from all parties, particularly agencies that may be affected by the outcome of IRIS
assessments, be publicly available. Thus, under EPA’s new process, input from
some IRIS assessment reviewers—representatives of federal agencies, including
those facing potential regulatory liability, and private stakeholders associated
with these agencies—will continue to receive less public scrutiny than all other

comiments.

The newly implemented IRIS assessment process broadens EPA’s
characterization of IRIS assessments from “the Agency’s scientific positions on
human health effects that may result from exposure to environmental
contaminants” to “the Agency’s science and science policy positions” on such
effects. As we highlighted in our report, under the National Academies’ risk

assessment and risk management paradigm, policy considerations are relevant in
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the risk management phase-~which occurs afferthe risk assessment phase that
encompasses IRIS assessments. EPA’s new, broader characterization of IRIS
raises concerns about the agency’s intent to ensure that scientific assessments are
appropriately based on the best available science and that they are not

inappropriately impacted by policy issues and considerations.

e The new process includes several revisions to the time frames associated with
various process steps. Most notably, while EPA has estimated that under the new
process assessments may take up to 6 years to complete, the estimated time
frames do not factor in the time needed for peer reviews conducted by the
National Academies, which can take 2 years to plan and complete.” EPA typically
uses reviews by the National Academies for highly controversial chemicals or
complex assessments. Therefore, assessments reviewed by the National
Academies are likely to take at least 8 years to complete. However, as discussed
in our report, when assessments take longer than 2 years, they can become
subject to substantial delays stemming from the need to redo key analyses to take
into account changing science and assessment methodologies. As aresult, we
concluded that it was critical that EPA streamline its process to routinely support
timely completion of assessments and avoid being caught in an endless cycle of
delays. Further, EPA’s lengthy assessment time frames must be considered in light
of OMB’s view that health assessment values in IRIS are out of date if they are
more than 10 years old and if new scientific information exists that could change
the health assessment values. EPA’s new process institutionalizes time frames
that could essentially require the agency to start assessment updates as soon as 2
years after assessments are finalized in order to keep the IRIS database current.
Such time frames are not consistent with our recommendation that EPA clearly
define and document a streamlined IRIS process that can be conducted within

time frames that minimize the need for wasteful rework. Further, the agency

’It is not clear whether the time frames exclude reviews conducted by EPA’s Science Advisory Board,
which can also add considerably more time than the most basic level of peer review used by the IRIS
program—panels organized by an EPA contractor.
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would need a significant increase in resources to support such an assessment

cycle.

In addition, EPA had previously emphasized that, in suspending assessments to
allow agencies to fill in data gaps, it would allow no more than 18 months to
complete the studies and have them peer reviewed. However, under the new
process, EPA states that it generally will allow no more than 18 months to
complete the studies and have them peer reviewed. As we concluded in our
report, we believe the ability to suspend assessments for up to 18 months would
add to the already unacceptable level of delays in completing IRIS assessments.
Further, we and several agency officials with whom we spoke believe that the
time needed to plan, conduct, and complete research that would address
significant data gaps, and have it peer reviewed, would likely exceed 18 months.
Therefore, the less rigid time frame EPA included in its new process could result

in additional delays.

The new process expands the scope of one of the additional steps that initially
was to apply only to chemicals of particular interest to federal agencies.’
Specifically, under the draft process we reviewed, EPA would have provided an
additional review and comment opportunity for federal agencies and the public
for what EPA officials said would be a small group of chemicals. However, under
EPA’s new process, this additional step has been added to the assessment process
for all chemicals and, therefore, will add time to the already lengthy assessments
of all chemicals.

Finally, EPA and OMB had planned for EPA to release a draft revised IRIS

assessment process to the public, hold a public meeting to discuss EPA’s

“The new IRIS assessment process refers to such chemicals as “mission critical.” A mission-critical
chemical is one that is an integral component to the successful and safe conduct of an agency’s mission in
any or all phases of its operations. Impacts on the use of mission-critical chemicals include cessation or
degradation of the conduct of the mission and/or unacceptable resource constraints.
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proposed changes, and seek and incorporate public input before finalizing the
process. For example, in its letter commenting on our draft report, OMB
emphasized that EPA had not completed the development of the IRIS assessment
process, adding: “Indeed, the process will not be complete until EPA circulates its
draft to the public for comments and then releases a final product that is
responsive to those comments.” However, as stated above, EPA released its new
assessment process without obtaining public input and made it effective

immediately.
Conclusions

The new IRIS assessment process that EPA implemented in April 2008 will not allow the
agency to routinely and timely complete credible assessments. In fact, it will exacerbate
the problems we identified in our March 2008 report and sought to address with our
recommendations—all of which were aimed at preserving the viability of this critical
database, which is integral to EPA’s mission of protecting the public and the
environment from exposure to toxic chemicals. Specifically, under the new process,
assessment time frames will be significantly lengthened, and the lack of transparency
will further limit the credibility of the assessments because input from OMB and other
agencies at all stages of the IRIS assessment process is now expressly defined as
deliberative and therefore not subject to public disclosure, To effectively maintain IRIS,
EPA must streamline its lengthy assessment process and adopt transparency practices
that provide assurance that IRIS assessments are appropriately based on the best
available science and that they are not inappropriately biased by policy issues and
considerations. Federal agencies may appropriately participate in policy dialogues
through the rule-making process and other interagency working groups, which are risk
management activities that should occur after the risk assessment process that
encompasses IRIS assessments. Finally, suspending assessments is inefficient;
alternatively, with longer-term planning, EPA could provide agencies and the public with
more advance notice of assessments, enabling them to complete relevant research

before IRIS assessments are started.
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Matter for Congressional Consideration

In light of the importance of the IRIS program to EPA’s ability to protect the public
health and the environment, the Congress should consider requiring EPA to suspend
implementation of its new IRIS assessment process and develop a process that is
responsive to our recommendations for a streamlined process that is transparent and
otherwise responsive to our recommendations aimed at improving the timeliness and
credibility of IRIS assessments. In addition, the Congress should consider requiring EPA
to obtain and be responsive to input from the Congress and the public before finalizing a

revised IRIS assessment process.

Madam Chairman, this concludes my prepared staterment. I would be happy to respond

to any questions that you or other Members of the Committee may have at this time.

Contacts and Acknowledgments

For further information about this testimony, please contact John B. Stephenson on
(202) 512-3841 or stephensonj@gao.gov. Contact points for our Congressional Relations
and Public Affairs Offices may be found on the last page of this statement. Contributors
to this testimony include Christine Fishkin (Assistant Director), Laura Gatz, Richard P.
Johnson, Nancy Crothers, David Bennett, and Crystal M. Huggins.
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Appendix I: Examples of Key IRIS Assessments That Have Been Delayed

Some key IRIS assessments have been in progress for a number of years, in part because
of delays sternming from one or more of the key factors we identified that have hindered

EPA’s productivity.” Examples include the following:

Naphthalene. EPA started the IRIS assessment of cancer risks stermming from the
inhalation of naphthalene in 2002. Naphthalene is used in jet fuel and in the production
of widely used commercial products such as moth balls, dyes, insecticides, and
plasticizers. According to a presentation delivered at the 2007 annual meeting of the
Society for Risk Analysis by an Army Corps of Engineers toxicologist,’ “The changing
naphthalene regulatory environment includes a draft EPA risk assessment that if/when
finalized, will change naphthalene’s status from ‘possible’ to ‘likely’ human carcinogen.”
Thus, according to this presentation, one potential impact of this IRIS assessment on
DOD is that DOD would need to provide many employees exposed to naphthalene with
equipment measuring their exposure to the chemical. In addition, because many military
bases are contaminated with naphthalene, a component of jet fuel (approximately 1
percent to 3 percent) used by all DOD services, DOD could face extensive cleanup costs.
By 2004, 2 years after starting the assessment, EPA had drafted a chemical assessment
that had completed internal peer reviews and was about to be sent to an external peer
review committee. Once it returned from external review, the next step, at that time,

would have been a formal review by EPA’s IRIS Agency Review Committee. If approved,

"The factors we identified that have hindered EPA's efforts to improve productivity are the
OMB/interagency review process managed by OMB, the growing complexity and scope of risk
assessments, certain management decisions and issues regarding the IRIS program, congressional action
that has delayed some assessments with potentially significant economic effects, and the compounding
effect of delays.

*Presentations at the Society for Risk Analysis meeting reflect the views of the authors and “do not
necessarily reflect the views of any other organization or agency.”

*Using its 1996 Proposed Guidelines for Carcinogen Risk Assessment, EPA concluded in the 1998 IRIS
assessment of naphthalene that its human carcinogenic potential could not be determined at that time, but
noted that there was suggestive evidence of potential human carcinogenicity. (EPA also noted that under
its 1986 cancer guidelines, EPA classified naphthalene as a possible human carcinogen.) Subsequently, in
2002, the International Agency for Research on Cancer (IARC), part of the World Health Organization,
concluded that naphthalene is possibly carcinogenic to humans; in 2004, the Department of Humnan Health
and Services’ National Toxicology Program conciuded that naphthalene can reasonably be anticipated to
be a human carcinogen. EPA’s current assessment will be subject to the agency’s 2005 cancer guidelines.
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the assessment would have been completed and released. However, in part because of
concerns raised by DOD, OMB asked to review the assessment and conducted an
interagency review of the draft. In their 2004 reviews of the draft IRIS assessment, both
OMB and DOD raised a number of concerns about the assessment and suggested to EPA
that it be suspended until additional research could be completed to address what they
considered to be significant uncertainties associated with the assessment. Although all of
the issues raised by OMB and DOD were not resolved, EPA continued with its
assessment by submitting the draft for external peer review, which was completed in
September 2004.” However, according to EPA, OMB continued to object to the draft IRIS
assessment and directed EPA to convene an additional expert review panel on
genotoxicity to obtain recommendations about short-term tests that OMB thought could
be done quickly.” According to EPA, this added 6 months to the process, and the panel,
which met in April 2005, concluded that the research that OMB was proposing could not
be conducted in the short term. Nonetheless, EPA officials said that the second expert
panel review did not eliminate OMB'’s concerns regarding the assessment, which they
described as reaching a stalemate. In September 2006, EPA decided, however, to proceed
with developing the assessment. By this time, the naphthalene assessment had been in
progress for over 4 years; EPA decided that the IRIS noncancer assessment, issued in
1998, was outdated and needed to be revisited. Thus, EPA expanded the IRIS
naphthalene assessment to include both noncancer and cancer assessments. As a result,
6 years after the naphthalene assessment began, it is now back at the drafting stage. The
assessment now will need to reflect relevant research completed since the draft
underwent initial external peer review in 2004, and it will have to undergo all of the IRIS
assessment steps again, including additional internal and external reviews that are now
required. This series of delays has limited EPA’s ability to conduct its mission. For
example, the Office of Air and Radiation has identified the naphthalene assessment as
one of its highest-priority needs for its air toxics program. In addition, the Office of Solid

Waste and Emergency Response considers the naphthalene assessment a high priority

“According to DOD, EPA did not specifically ask the peer reviewers to address some of the technical
questions DOD had raised and wanted the peer review to address.

""Genotoxic substances are a type of carcinogen, specifically those capable of causing genetic mutation
and of contributing to the development of tumors. This includes both certain chemical compounds and
certain types of radiation.
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for the Superfund program--naphthalene has been found in at least 654 of Superfund’s
current or former National Priorities List sites.” Although EPA currently estimates that it
will complete the assessment in 2009, meeting this revised estimate will be challenging,
given all of the steps that are yet to be completed and the extensive external scrutiny to
which it will continue to be subjected.

Royal Demolition Explosive. This chemical, also called RDX or hexahydro-1,3,5-
trinitrotriazine, is a highly powerful explosive used by the U.S. military in thousands of
munitions. Currently classified by EPA as a possible human carcinogen, this chemical is
known to leach from soil to groundwater. Royal Demolition Explosive can cause seizures
in humans and animals when large amounts are inhaled or ingested, but the effects of
long-term, low-level exposure on the nervous system are unknown. As is the case with
naphthalene, the IRIS assessment could potentially require DOD to undertake a number
of actions, including steps to protect its employees from the effects of this chemical and
to clean up many contaminated sites. Although EPA started an IRIS assessment of Royal
Demolition Explosive in 2000, it has made minimal progress on the assessment because
EPA agreed to a request by DOD to wait for the results of DOD-sponsored research on
this chemical. In 2007, EPA began to actively work on this assessment, although some of
the DOD-sponsored research is still outstanding.

Formaldehyde. EPA began an IRIS assessment of formaldehyde in 1997 because the
existing assessment was determined to be outdated.” Formaldehyde is a colorless,
flammable, strong-smelling gas used to manufacture building materials, such as pressed
wood products, and used in many household products, including paper, pharmaceuticals,
and leather goods. While EPA currently classifies formaldehyde as a probable human
carcinogen, the International Agency for Research on Cancer (IARC), part of the World
Health Organization, classifies formaldehyde as a known human carcinogen. Since 1986,
studies of industrial of workers have suggested that formaldehyde exposure is associated

with nasopharyngeal cancer, and possibly with leukemia. For example, in 2003 and 2004,

“The National Priorities List is EPA’s list of seriously contaminated sites.
*The cancer portion of the formaldehyde assessment was originally issued in 1989 and updated in 1991; the
noncancer assessment was added in 1990,
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the National Cancer Institute (NCI) and the National Institute of Occupational Safety and
Health (NIOSH) released epidemiological studies following up on earlier studies tracking
about 26,000 and 11,000 industrial workers, respectively, exposed to formaldehyde; the
updates showed exposure to formaldehyde might also cause leukemia in humans, in
addition to the cancer types previously identified. According to NCI officials, the key
findings in their follow-up study were an increase in leukemia deaths and, more
significantly, an exposure/response relationship between formaldehyde and leukemia—
as exposure increased, the incidence of leukemia also rose. As with the earlier study,
NCI found more cases of a rare form of cancer, nasopharyngeal cancer, than would
usually be expected. The studies from NCI and NIOSH were published in 2003 and 2004,"
around the time that EPA was still drafting its IRIS assessment. In November 2004, the
Chairman of the Senate Environment and Public Works Committee requested that EPA
delay completion of its IRIS assessment until an update to the just-released NCI study
could be conducted, indicating that the effort would take, at most, 18 months. EPA
agreed to wait—and more than 3 years later, the NCI update is not yet complete. As of
December 2007, NCI estimates that the study will be completed in two stages, one in
mid-2008 and the second one later that year. An NCI official said that the additional
leukemia deaths identified in the update provide “greater power” to detect associations
between exposure to formaldehyde and cancer. EPA’s inability to complete the IRIS
assessment it started more than 10 years ago in a timely manner has had a significant
impact on EPA’s air toxics program. Specifically, when EPA promulgated a national
emissions standard for hazardous air pollutants covering facilities in the plywood and
composite wood industries in 2004, EPA’s Office of Air and Radiation took the unusual

step of not using the existing IRIS estimate but rather decided to use a cancer risk

“NCI published the results of its study in two publications. The first study, published in November 2003,
focused on the association between formaldehyde exposure and leukemia. M. Hauptmann, J. H. Lubin, P,
A. Stewart, R. B. Hayes, A. Blair, “Mortality from Lymphohematopoietic Malignancies among Workers in
Formaldehyde Industries,” Journal of the National Cancer Institute (2003). The second study, published in
June 2004, evaluated the association between formaldehyde exposure and other cancers—including
nasopharyngeal cancer. M. Hauptmann, J. H. Lubin, P. A. Stewart, R. B. Hayes, A. Blair, “Mortality from
Solid Cancers among Workers in Formaldehyde Industries,” American Joumal of Epidemiology (2004). The
results of the NIOSH study were described in one publication, dated March 2004, which assessed mortality
from all causes and all cancers. L. E. Pinkerton, M. J. Hein, L. T. Stayner, “Mortality among a Cohort of
Garment Workers Exposed to Formaldehyde: an Update,” Occupational and Environmental Medicine
(2004).
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estimate developed by an industry-funded organization, the CIIT Centers for Health
Research (formerly, the Chemical Industry Institute of Toxicology) that had been used
by the Canadian health protection agency. The IRIS cancer risk factor had been subject
to criticism because it was last revised in 1991 and was based on data from the 1980s. In
its final rule, EPA stated that “the dose-response value in IRIS is based on a 1987 study,
and no longer represents the best available science in the peer-reviewed literature.” The
CIIT quantitative cancer risk estimate that EPA used in its health risk assessment in the
plywood and composite wood national emissions standard indicates a potency about
2,400 times lower than the estimate in IRIS that was being re-evaluated and that did not
yet consider the 2003 and 2004 NCI and NIOSH epidemiological studies. According to an
EPA official, an IRIS cancer risk factor based on the 2003 and 2004 NCI and NIOSH
studies would likely be close to the current IRIS assessment, which EPA has been
attempting to update since 1997. The decision to use the CIIT assessment in the plywood
national emissions standard was controversial, and officials in EPA’s National Center for
Environmental Assessment said the center identified numerous problems with the CIIT
estimate. Nonetheless, the Office of Air and Radiation used the CIIT value, and that
decision was a factor in EPA exempting certain facilities with formaldehyde emissions
from the national emissions standard. In June 2007, a federal appellate court struck
down the rule, holding that EPA’s decision to exempt certain facilities that EPA asserted
presented a low health risk exceeded the agency’s authority under the Clean Air Act.”
Further, the continued delays of the IRIS assessment of formaldehyde—currently
estimated to be completed in 2010 but after almost 11 years still in the draft development
stage—will impact the quality of other EPA regulatory actions, including other air toxics

rules and requirements.

Trichloroethylene. Also known as TCE, this chemical is a solvent widely used as a
degreasing agent in industrial and manufacturing settings; it is a common environmental
contaminant in air, soil, surface water, and groundwater. TCE has been linked to cancer,

including childhood cancer, and other significant health hazards, such as birth defects.

" Natural Resources Defense Council v. E.P.A., 489 F.3d 1364, 1372-73 (D.C. Cir, 2007). The court did not
specifically address EPA's reliance on the CIIT study, holding instead that the Clean Air Act prohibited
establishment of the exemptions at issue.
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TCE is the most frequently reported organic contaminant in groundwater, and
contaminated drinking water has been found at Camp Lejeune, a large Marine Corps
base in North Carolina. TCE has also been found at Superfund sites and at many
industrial and government facilities, including aircraft and spacecraft manufacturing
operations. In 1995, the International Agency for Research on Cancer classified TCE as a
probable human carcinogen, and in 2000, the Department of Health and Human Services’
National Toxicology Program concluded that it is reasonably anticipated to be a human
carcinogen. Because of questions raised by peer reviewers about the IRIS cancer
assessment for TCE, EPA withdrew it from IRIS in 1989 but did not initiate a new TCE
cancer assessment until 1998, In 2001, EPA issued a draft IRIS assessment for TCE that
proposed a range of toxicity values indicating a higher potency than in the prior IRIS
values and characterizing TCE as “highly likely to produce cancer in humans.” The draft
assessment, which became controversial, was peer reviewed by EPA’s Scientific
Advisory Board and released for public comment. A number of scientific issues were
raised during the course of these reviews, including how EPA had applied emerging risk
assessment methods—such as assessing cumulative effects (of TCE and its metabolites)
and using a physiologically based pharmacokinetic model—and the uncertainty
associated with the new methods themselves.” To help address these issues, EPA, DOD,
DOE, and NASA sponsored a National Academies review to provide guidance. The
National Academies report, which was issued in 2006, concluded that the weight of
evidence of cancer and other health risks from TCE exposure had strengthened since
2001 and recommended that the risk assessment be finalized with currently available
data so that risk management decisions could be made expeditiously. The report
specifically noted that while some additional information would allow for more precise
estimates of risk, this information was not necessary for developing a credible risk
assessment. Nonetheless, 10 years after EPA started its IRIS assessment, the TCE
assessment is back at the draft development stage. EPA estimates this assessment will be

finalized in 2010, More in line with the National Academies’ recommendation to act

“Physiologically based pharmacokinetic models are a class of dosimetry models that are useful for
predicting internal doses to target organs. With the appropriate data, these models can be used to
extrapolate across species and exposure scenarios and address various sources of uncertainty in risk
assessments,
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expeditiously, five senators introduced a bill in August 2007 that, among other things,
would require EPA to both establish IRIS values for TCE and issue final drinking water
standards for this contaminant within 18 months.

Tetrachloroethylene. EPA started an IRIS assessment of tetrachloroethylene—also
called perchloroethylene or “perc™—in 1998. Tetrachloroethylene is a manufactured
chemical widely used for dry cleaning of fabrics, metal degreasing, and making some
consumer products and other chemicals. Tetrachloroethylene is a widespread
groundwater contaminant, and the Department of Health and Human Services’ National
Toxicology Program has determined that it is reasonably anticipated to be a carcinogen.
The IRIS database currently contains a 1988 noncancer assessment based on oral
exposure that will be updated in the ongoing assessment. Importantly, the ongoing
assessment will also provide a noncancer inhalation risk and a cancer assessment. The
IRIS agency review of the draft assessment was completed in February 2005, the draft
assessment was sent to OMB for OMB/interagency review in September 2005, and the
OMB/interagency review was completed in March 2006. EPA had determined to have the
next step, external peer review, conducted by the National Academies—the peer review
choice reserved for chemical assessments that are particularly significant or
controversial. EPA contracted with the National Academies for a review by an expert
panel, and the review was scheduled to start in June 2006 and be completed in 15
months. However, as of December 2007, the draft assessment had not yet been provided
to the National Academies. After verbally agreeing with both the noncancer and cancer
assessments following briefings on the assessments, the Assistant Administrator, Office
of Research and Development, subsequently requested that additional uncertainty
analyses—including some quantitative analyses—be conducted and included in the
assessment before the draft was released to the National Academies for peer review. As
discussed in our March 2008 report on IRIS (GA0-08-440), quantitative uncertainty
analysis is a risk assessment tool that is currently being developed, and although the
agency is working on developing policies and procedures for uncertainty analysis, such
guidance currently does not exist. The draft tetrachloroethylene assessment has been

delayed since early 2006 as EPA staff have gone back and forth with the Assistant
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Administrator trying to reach agreement on key issues such as whether a linear or
nonlinear model is most appropriate for the cancer assessment and how uncertainty
should be qualitatively and quantitatively characterized. EPA officials and staff noted
that some of the most experienced staff are being used for these efforts, limiting their
ability to work on other IRIS assessments. In addition, the significant delay has impacted
the planned National Academies peer review because the current contract, which has
already been extended once, cannot be extended beyond December 2008. The peer
review was initially estimated to take 156 months. As a result, a new contract and the

appointment of another panel may be required.

Dioxin. The dioxin assessment is an example of an IRIS assessment that has been, and
will likely continue to be, a political as well as a scientific issue. Often the byproducts of
combustion and other industrial processes, complex mixtures of dioxins enter the food
chain and human diet through emissions into the air that settle on soil, plants, and water.
EPA’s initial dioxin assessment, published in 1985, focused on the dioxin TCDD (2,3,7,8-
tetrachlorodibenzo-p-dioxin) because animal studies in the 1970s showed it to be the
most potent cancer-causing chemical studied to date. Several years later, EPA decided to
conduct a reassessment of dioxin because of major advances that had occurred in the
scientific understanding of dioxin toxicity and significant new studies on dioxins’
potential adverse health effects. Initially started in 1991, this assessment has involved
repeated literature searches and peer reviews. For example, a draft of the updated
assessment was reviewed by a scientific peer review panel in 1995, and three panels
reviewed key segments of later versions of the draft in 1997 and 2000. In 2002, EPA
officials said that the assessment would conclude that dioxin may adversely affect
human health at lower exposure levels than had previously been thought and that most
exposure to dioxins occurs from eating such American dietary staples as meats, fish, and
dairy products, which contain minute traces of dioxins. These foods contain dioxins
because animals eat plants and commercial feed and drink water contaminated with
dioxins, which then accumulate in animals’ fatty tissue. It is clear that EPA’s dioxin risk
assessment could have a potentially significant impact on consumers and on the food

and agriculture industries. As EPA moved closer to finalizing the assessment, in 2003 the
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agency was directed in a congressional appropriations conference committee report to
not issue the assessment until it had been reviewed by the National Academies. The
National Academies provided EPA with a report in July 2006. In developing a response to
the report, which the agency is currently doing, EPA must include new studies and risk
assessment approaches that did not exist when the assessment was drafted. EPA
officials said the assessment will be subject to the IRIS review process once its response
to the National Academies’ report is drafted. As of 2008, EPA has been developing the
dioxin assessment, which has potentially significant health implications for all

Americans, for 17 years.
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Appendix II: Summary of Two GAO Reports on EPA’s Toxic Substances Control
Act and Chemical Control Regulations in the European Union

This appendix summarizes information presented in two prior GAO reports and related
work on EPA’s regulation of toxic chemicals. In 1976, Congress passed the Toxic
Substances Control Act (TSCA) to authorize the Environmental Protection Agency
(EPA) to obtain information on chemicals and regulate chemicals that pose an
unreasonable risk to human health or the environment. In 2005, we reviewed EPA's
efforts to assess the risks of new chemicals—those not yet in commerce—and the risks
of existing chemicals—those already being used in commerce."” In summary, EPA faces
challenges in obtaining the information necessary to assess the human health and

environmental risks of chermicals.

Like the United States, the European Union has laws governing the production and use
of chemicals. The European Union has recently revised its chemical control policy
through legislation known as Registration, Evaluation and Authorization of Chemicals
(REACH). In another report, we provided comparative information on TSCA and
REACH." In summary, REACH generally requires that chemical companies develop and
provide government regulators with information on chemicals’ effects on human health
and the environment, while TSCA generally does not. REACH is based on the principle
that chemical companies have the responsibility to demonstrate that the chemicals they
place in the market, distribute, or use do not adversely affect human health or the
environment, while TSCA generally requires EPA to demonstrate that chemicals pose
risks to human health or the environment prior to controlling risks related to their

production, distribution, or use. The findings of these reports are summarized below.

YGAOQ, Chemical Regulation: Actions Are Needed to Improve the Effectiveness of EPA's Chemical Review
Program, GAO-06-1032T (Washington, D.C.: Aug. 2, 2006); and GAO, Chemical Regulation: Options Exist to
Improve EPA's Ability to Assess Health Risks and Manage Its Chemical Review Program, GAO-05-458
(Washington, D.C.: June 13, 2005).

“GAQ, Chemical Regulation: Comparison of U.S. and Recenitly Enacted European Union Approaches to
Protect against the Risks of Toxic Chemicals, GAO-07-825 (Washington, D.C.: Aug. 17, 2007); and GAO,
Chemical Regulation: Approaches in the United States, Canada, and the European Union, GAO-06-217R
(Washington, D.C.: Nov. 4, 2005).
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Key Findings in GAO’s 2005 Report and Related Testimony

Overall, we found that EPA has limited information on the health and environmental
risks of chemicals. EPA does not routinely assess the human health and environmental
risks of existing chemicals and faces challenges in obtaining the information to do so.
TSCA'’s authorities for collecting data on existing chemicals do not facilitate EPA’s
review process because they generally place the costly and time-consuming burden of
obtaining data on EPA, rather than requiring chemical companies to develop and submit
such data to EPA. Consequently, EPA has used its authorities to require testing for few of
the over 60,000 chemicals already in commerce when EPA began reviewing chemicals
under TSCA in 1979. Recognizing the need for additional information on existing
chemicals, EPA has initiated voluntary programs. While these programs are a laudable
effort to develop data on these chemicals, several problems remain, including that the
chemical industry may not provide testing results in a timely manner for all chemicals in
these programs and that even with additional test data, EPA would need to demonstrate
that the chemicals pose unreasonable risks in order to control their production or use
under TSCA. While TSCA does not define what risk is unreasonable, EPA has found it
difficult to meet this standard. In order to withstand judicial scrutiny, a TSCA rule must
be supported by substantial evidence in the rule-making record. In this regard, EPA
officials say the act’s legal standards are so high that they have generally discouraged

EPA from using its authorities to ban or restrict the manufacture or use of chemicals.

Further, EPA’s reviews of new chemicals can provide only limited assurance that health
and environmental risks are identified before the chemicals enter commerce because
TSCA does not require chemical companies to test new chemicals before notifying EPA
of their intent to manufacture a chemical. Furthermore, chemical companies generally
do not voluntarily perform such testing. Because of a general lack of data, EPA has
developed scientific models to predict the potential exposure and toxicity levels of new
chemicals. However, the use of these models can present weaknesses in the assessment
because the models are not always accurate in predicting physical chemical properties
and the evaluation of general health effects is contingent on the availability of
information on chemicals with similar molecular structures. Additionally, chemical
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company estimates of a chemical’s production volume and anticipated uses provided in
the premanufacture notices that EPA uses to assess exposure can change substantially
after EPA completes its review and manufacturing begins. However, these estimates do
not have to be amended by companies unless EPA promulgates a rule determining that a
use of a chemical constitutes a significant new use, which EPA has done for only a small
percentage of new chemicals. Despite limitations in the information available on new
chemicals, EPA’s reviews have resulted in some action being taken to reduce the risks of

over 3,600 new chemicals submitted for review.

EPA’s ability to provide the public with information on chemical production and risk has
also been hindered by strict confidential business information provisions of TSCA, which
generally prohibits the disclosure of confidential business information. According to
EPA officials, about 95 percent of the premanufacture notices for new chemicals contain
some information that is claimed as confidential. While EPA has the authority to evaluate
the appropriateness of confidentiality claims, these efforts are time and resource-
intensive, and the agency does not have the resources to challenge a significant number
of claims. State environmental agencies and others have expressed interest in obtaining
information claimed as confidential business information for use in various activities,
such as developing contingency plans to alert emergency response personnel to the
presence of highly toxic substances at manufacturing facilities. Chemical companies
recently have expressed interest in working with EPA to identify ways to enable other

organizations to use the information given the adoption of appropriate safeguards.

In our June 2005 report, we recommended that Congress consider providing EPA with
additional authorities under TSCA to improve its ability to assess chemical risks, such as
providing the EPA Administrator with the authority to require that chemical companies
develop test data when production volumes reach certain levels. We also recommended
that the EPA Administrator take several actions to improve EPA’s management of its
chemical program, including revising its regulations to require that companies reassert

confidentiality claims under TSCA within a certain time period after the information is
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initially claimed as confidential. EPA did not disagree with the report’s findings and is in

the process of implementing several of our recommendations.
Key Findings in GAO’s 2007 Report and Related Correspondence

Overall, we found that REACH, the legislation through which the European Union has
recently revised its chemical control policy, requires chemical companies to develop
more information than TSCA on the effects of chemicals on human health and the
environment. REACH generally requires that chemical companies develop and provide
government regulators information on chemicals’ effects on human health and the
environment, while TSCA generally does not. For example, under REACH, chemical
companies provide, and in some cases develop, information on chemicals’
physical/chemical properties and health and environmental effects for both new and
existing chemicals produced over specified volumes. REACH also provides regulators
the general authority to require chemical companies to provide additional test data and
other information when necessary to evaluate a chemical’s risk to human health and the
environment. In contrast, TSCA places the burden on EPA to demonstrate that data on
health and environmental effects are needed before requiring chemical companies to
develop the data. In this regard, while TSCA requires chemical companies to notify EPA
before producing or importing a new chemical, it does not require chemical companies
to develop and provide data on health and environmental effects unless EPA
promulgates a rule requiring them to do so. In promulgating such a rule, EPA must
demonstrate that data already available are insufficient and that either (1) the chemical
may present an unreasonable risk or (2) the chemical is or will be produced in
substantial quantities and that there is or may be substantial human or environmental

exposure to the chemical.

REACH is based on the principle that chemical companies have the responsibility to
demonstrate that the chemicals they place in the market, distribute, or use do not
adversely affect human health or the environment, while TSCA generally requires EPA to

demonstrate that chemicals pose risks to human health or the environment prior to
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controlling risks related to their production, distribution, or use. Under REACH,
chemical companies must obtain authorization to continue to use a chemical of very high
concern, such as a chemical for which there is scientific evidence of probable serious
health or environmental effects. Generally, to obtain such authorization, each chemical
company needs to demonstrate that it can adequately control risks posed by the
chemical, such as by requiring that workers wear safety equipment when working with
the chemical or otherwise ensuring that the chemical is produced under safe conditions.
If the chemical company cannot provide evidence of adequate control, authorization
would be granted only if the socioeconomic advantages of a specific use of the chemical
are greater than its potential risks, and if there are no suitable alternatives or

technologies.

Under TSCA, EPA has differing authorities to control the risks posed by new and existing
chemicals. For new chemicals, EPA can restrict a chemical's production or use if the
agency determines that insufficient information exists to permit a reasoned evaluation of
the health and environmental effects of the chemical and that, in the absence of such
information, the chemical may present an unreasonable risk to human health or the
environment; the chemical is or will be produced in substantial quantities and either
enters or may reasonably be anticipated to enter the environment in substantial
quantities; or there is or may be significant or substantial human exposure to the
substance. For existing chemicals, EPA may regulate those chemicals for which it finds a
reasonable basis exists to conclude that they present or will present an unreasonable
risk to human health or the environment. In this regard, EPA can promulgate a rule that
bans or restricts the chemical’s production, processing, distribution in commerce, use, or
disposal, or that requires warning labels be placed on the chemical. However, TSCA
requires EPA to choose the least burdensome requirement on the chemical industry that

will adequately protect against the risk.
TSCA and REACH both have provisions to protect information claimed by chemical

companies as confidential or sensitive business information; however, REACH requires

greater public disclosure of certain information, including information about (1) basic
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chemical properties such as melting and boiling points and (2) analytical methods that
mabke it possible to detect a dangerous substance when discharged into the environment
and to determine the effects of direct exposure to humans. In addition, REACH places
greater restrictions on the kinds of information companies may claim as confidential or
sensitive. For example, REACH generally does not allow confidentiality claims to apply
to the chemical's trade name, and it does not allow such claims to apply to guidance on

the chemical’s safe use.
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Appendix III: EPA’s IRIS Assessment Process as of April 10, 2008

Oevslopment of & talt
Quatitative sssessment

is the No, it is not mission critical.
chemical mission

critical?

No, there is no
interest in conducting
new research to
ciose data gaps.

is there
interest in

conducting research
to close data
gaps?

Yes, there is interest in conducting
research to close data gaps.
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Senator BOXER. Thank you very much.

We will do 5-minute rounds and probably have two rounds.

Mr. Gulliford, what chemicals have you banned or regulated
under TSCA that were not voluntary withdrawn or regulated by
the industry or by Congress since you took over?

Mr. GULLIFORD. Thank you, Madam Chair.

We regulate and take regulatory actions related to chemicals al-
most daily. Every year, we receive about 1,200——

Senator BOXER. No, no, no, I

Mr. GULLIFORD [continuing].—for new chemicals

Senator BOXER. I am not asking you that. How many have you,
in your position, chemicals have you either regulated or banned
without them being withdrawn or regulated by the industry itself
or banned or regulated by Congress? Do you have that number off
the top of your head?

Mr. GULLIFORD. The actions that we take, our actions at EPA,
do reflect our work, which in effect has the impact of determining
whether chemicals are brought into production or not.

Senator BOXER. I know, but I'm asking you——

Mr. GULLIFORD. Those are regulatory actions.

Senator BOXER [continuing].—for a specific answer. And so you
don’t have it. So will you please send to me in writing the lists and
names of chemicals that under TSCA, since you took over, have
been either banned or been regulated other than those that the in-
dustry itself decided to do or Congress took into its own hands,
which we have done. So if you could do that, I would be really ap-
preciative. I understand the process. I am trying to get to what
have you done in your position.

[The referenced material follows:]

Senator BOXER. Now, Mr. Stephenson, the GAO report states
“The farther removed the scientists and experts who have prepared
or peer-reviewed the assessments are from the negotiations and de-
cisions over assessment changes requested by OMB and other Fed-
eral agencies, the decisions are based more on political rather than
scientific considerations.” I think that is important, because Sen-
ator Craig kind of accused this Committee of playing politics. The
whole point is, the GAO report says that there is political consider-
ations.

So how important is it to ensure that IRIS assessments are
based on solid science rather than political considerations?

Mr. STEPHENSON. According to the National Academies, there are
two components there is a risk assessment part and there is the
risk management part. The management part is where you con-
sider political input or other circumstances, you do cost benefit
analysis and decide regulatory approaches.

However, in the risk assessment process, you don’t want——

Senator BOXER. That is what I am talking about.

Mr. STEPHENSON [continuing].—anybody but scientists involved.

Senator BOXER. Right. That is the point.

Mr. STEPHENSON. That is our major problem with the lack of
transparency and the new process is that any comments that EPA
receives from either the Department of Defense, NASA or OMB
itself are withheld from the public.
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Senator BOXER. That is the second question. But the first point
I want to reiterate that you made, I think it is critical here, is that
in the risk assessment part of this, it should be pure. It should be
about the health of people, is that right?

Mr. STEPHENSON. Absolutely.

Senator BOXER. Absolutely. OK, that is No. 1.

Now, second, the secrecy which you raised. My understanding is,
in your report you say that the comments made by these other en-
tities are kept secret by the White House. You find a problem with
that, I certainly find a problem with that. Why do you think this
is the case? Do you have any thoughts?

Mr. STEPHENSON. I think that the OMB is muddling the two
parts of the process. They are getting involved in the science por-
tion, the early assessment of chemicals, when they should be get-
ting involved in the later, what should the regulatory approach be,
what is the least burdensome approach we can do to regulate this
chemical. They should not be muddling in the front part, in the
science.

Senator BoXER. OK. Mr. Gulliford, doesn’t EPA’s Office of Pre-
vention, Pesticides and Toxic Substances rely on information from
IRIS in their work to help prevent, to help protect public health?

Mr. GULLIFORD. With respect to our chemicals program, yes.
There are a number of the IRIS characterizations that are impor-
tant to us. Through our ChAMP work, we are looking at doing well
over 7,000 chemical assessments.

Senator BOXER. But I am just trying to get at the point about
IRIS here. So you do, in some cases rely on IRIS?

Mr. GULLIFORD. We have asked that certain chemicals be studied
under IRIS and taken through the IRIS process.

Senator BOXER. Good. That is an important point. So don’t you
want to ensure that your office uses the best available science to
protect public health and not secret information that is tainted by
outside interests?

Mr. GULLIFORD. We do that every day. We utilize the best
science that is available——

Senator BOXER. Well, you count on IRIS, you count on the IRIS
program for certain of these, and we have been told by the GAO,
not by me or anybody else, that politics is in the process. So when
you now hear, you get your information ipso facto, if GAO is right,
and I tend to believe them, they have a reputation for integrity and
they have no axe to grind here, you are getting tainted information.
And that is a problem.

Senator BARRASSO.

Senator BARRASSO. Thank you very much, Madam Chairman.

Early you mentioned about my background and training as an
orthopedic surgeon. The derivative of orthopedics comes from the
Greek, and it is the word ortho, meaning straight, and paedos,
meaning child. So lots of the training I do is with children and I
have very significant concerns in those areas.

Mr. Gulliford, if I could, I mentioned earlier this Washington
Post story about all the advances in children and kind of getting
the lead out of the system. Isn’t that something EPA should take
credit for?
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Mr. GULLIFORD. EPA has worked with HUD and with other
agencies for many years on issues of lead. We are very pleased
that, for example, or the last 20 or so years ago, we have gone from
as many as 3 million children affected by elevated blood levels to
now where CDC estimates roughly 300,000. We are also very
pleased with our new lead rule, which we believe will actively help
again to prevent exposures to lead.

Senator BARRASSO. When you look at exposures in terms of as-
sessing risk to humans, don’t you really assume the worst case sce-
]rolarigs in terms of an exposure and try to stay below those num-

ers’

Mr. GULLIFORD. We look for realistic exposure estimates. We
build in safeguards to assure that we don’t approach those expo-
sure thresholds that we believe are dangerous or threatening.

Senator BARRASSO. If we take a look at this one size fits all ap-
proach to so many things I see happening in Washington here, if
you used that approach to every chemical under TSCA, wouldn’t
you end up wasting a lot of your time on some low priority chemi-
gals ?and really deflecting from the real issues affecting our chil-

ren?

Mr. GULLIFORD. We absolutely would be. One of the things that
I believe is most important is that we find a way to prioritize our
work, to identify those chemicals of concern with respect to health
of children, adults, all our people and the environment. That is why
in our ChAMP program, we have developed a prioritization process
to identify those chemicals and then follow up with industry to as-
sure that exposure of those chemicals does not occur either to
workers or the environment or to people that use products that are
produced from the use of those chemicals.

Senator BARRASSO. So I take it then that you don’t always agree
with the chemical industry, or shall I say the chemical industry
doesn’t always agree with you?

Mr. GULLIFORD. No, absolutely not. Our work is to evaluate the
data that they give us and make independent decisions by the
agency, rather than to allow industry alone to make decisions.

Senator BARRASSO. Thank you, Madam Chairman.

Senator BOXER. Thanks. I just want to let the record show that
the lead, the progress on lead was made under the old rules, which
is what we are trying to defend here today. And that will show, be-
cause that is one of the good things that happened under the old
way.

Senator Whitehouse.

Senator WHITEHOUSE. Thank you, Madam Chair. I am not sure
it is part of the record, so I would just like to start by showing Mr.
Gulliford the picture of the IRIS process. I believe we got this from
EPA staff. And I just want to make sure that this is correct.

It shows, before 2004, an IRIS process that was already pret-
ty—

Senator BOXER. Would you bring that over to Senator
Whitehouse and show it——

Senator WHITEHOUSE. And then, well, hold on a second.

Senator BOXER. That is the new one. Where is the old one?

We don’t have it. So show that old one, and then we will show
the new one.
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Senator WHITEHOUSE. It starts already looking pretty com-
plicated with 11 steps here. Then from 2004 to 2008, it started to
look more like this, it went from 11 to 15 steps——

Senator BOXER. That is the one.

Senator WHITEHOUSE [continuing].—and became every more
complicated. And now the draft process looks like this and has all
sorts of, I can’t count the number of steps and sub-steps that it has.
It just looks to the lay viewer as if this process is getting more com-
plicated and cumbersome.

In addition, I am concerned about the role that OMB plays being
injected into the process relatively early on. What scientific exper-
tise does the Office of Management and Budget bring to the table
in these discussions about risks of chemicals?

Mr. GULLIFORD. Let me start with your first question and your
comment on the complexity. That board also can demonstrate the
fact that an effort is being made to be more explicit about all of
the steps and to further or better define them, as well as perhaps
adding steps. So there are a couple of things in effect there.

OMB has scientists and economists and professionals that work
for them as well. Their role principally, though, is to assure effec-
tive interagency review. It happens with rules, it happens with
other programs. And the agency does believe that in the IRIS proc-
ess, interagency review, opportunity for interagency input into the
process, as well as public input, public review and finally science
review as well by third party outside scientists, all of those are im-
portant parts of the IRIS process.

Senator WHITEHOUSE. Should we have concern about the private
nature, the non-public nature of OMB’s review? As I understand if,
it you are an American company who wants to comment on this,
on a piece, on an administrative process, a chemical that is being
put through the IRIS process, your comments have to be public.
And if you are an American advocacy group, if you are the Heart
Association or the Cancer Society and you want to comment on it,
your comments have to be public. And if you are an American mom
or citizen who wants to comment on it, your comments have to be
public.

The carve-out is for other Federal agencies. And what it seems
to create is a loophole where, if you want to influence this process
and you don’t want to say it publicly, you go to a White House, you
get them to tell OMB what to do, because it is part of the White
House, and you can stick whatever comments you want in, and it
is a way to launder comments you wouldn’t make publicly through
politics and into this. Isn’t that a legitimate concern?

Mr. GULLIFORD. That is an assumption that you are making. I
am not certain that would or wouldn’t happen. I don’t believe that
it would.

Senator WHITEHOUSE. Is there anything in the process that
would prevent that from happening?

Mr. GULLIFORD. There is the allowance for the agency to review
mission-critical chemicals and that be a protected process.

Senator WHITEHOUSE. How does that keep OMB out, if OMB has
been made amenable to political—
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Mr. GULLIFORD. You are making the assumption that OMB is
made amenable to that political process, in the Office of Manage-
ment and Budget for interagency review, as I had stated earlier.

Senator WHITEHOUSE. You know, one of the things we do in
American Government is we have things be transparent and above-
board so we can prevent things from happening. So it is usually
wise, when you see a system that create an avenue for that kind
of politics to happen, to press on it and try to figure out why the
system wouldn’t protect itself against that. If you leave a door open
to that, I don’t think it is an adequate public protection to say,
well, we can’t prove that it is being used for that purpose is be-
cause the very process keeps it private and confidential and out of
the public view, allows it to be done behind closed doors. That
doesn’t seem right, does it?

Mr. GULLIFORD. The final products of the IRIS process are re-
viewed by third party science organizations. That is the purpose,
that ultimately, when EPA has gone through the process, EPA has
heard input from the public, EPA has heard input from agencies,
EPA has heard, people have been given the opportunity under this
process to bring data, bring information, to bring opinion to the
process, ultimately it is still, at the end of the day, it is EPA’s deci-
sion. EPA makes the determinations on those final IRIS character-
izations. And then they are split out for third party review.

So I believe it is a transparent process. It is a process that ulti-
mately results in a science-based result.

Senator WHITEHOUSE. Madam Chair, my time has expired.

Senator BOXER. Yes. I thank you, Senator. I just want to say, Mr.
Gulliford, and you are a very good witness, but Senator Whitehouse
is not the one making these charges. GAO said this thing is so se-
cret they talked about a black box, that this information that you
say is public is never public. It is actually in a black box, it is se-
cret.

So when you say to Senator Whitehouse that he is not correct,
he is relying on the investigation of this process.

Mr. GULLIFORD. I apologize. Senator Whitehouse asked the ques-
tion, that is why——

Senator BOXER. I understand, but I just want to make sure that
we understand the GAO makes this point. It is not an individual
Senator. He is just reiterating what we now know is the truth
about the process.

Senator CRAIG.

Senator CRAIG. Thank you, Madam Chair.

Gentlemen, thank you very much for your testimony. I am trying
to understand the process, because it appears that it is the process
that is under attack today and not the outcome. I think we are ob-
viously concerned about transparency. We are also very concerned
about outcome.

Something that has not been mentioned, and I ask you, Mr.
Gulliford, does it fit into the process, and that is, how many pre-
manufacturing notices has the EPA received versus notices to com-
mence? Now, the reason this is important, when we are talking
about propriety and ownership of product and development of prod-
uct, part of the value of the ownership is the chemistry and the for-
mula.
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But it is important to understand that as it relates to human
health and understanding. So the question then is, because it ap-
pears that in pure transparency you get nothing done, because
someone else can steal your work product. At the same time, you
want to make sure your work product, the end process, is safe for
human consumption and association.

So the question again is, how many pre-manufacturing notices
has EPA received versus notices to commence, meaning to com-
mence production once the process is completed? Could you respond
to that?

Mr. GULLIFORD. We get about 1,200 PMNs each year.

Senator CRAIG. And a PMN is?

Mr. GULLIFORD. Pre-manufacturing notice. I am sorry.

Senator CRAIG. Thank you. Use common language for us, would
you please.

Mr. GULLIFORD. I appreciate that. Since TSCA, roughly 47,000 of
those PMNs. We have added 21,000 new chemicals to the chemical
inventory, which means that during that process, during our regu-
lation of those notices, our evaluation of those chemicals, our con-
cerns for those chemistries, our interaction with those companies,
because as you say, much of that is confidential business informa-
tion. Those chemicals are either withdrawn because, by our work
with them, they have come to the conclusion that they are not an
appropriate chemical for us, or ultimately some of them do make
it through the process, roughly, I think 21,000 since TSCA.

Senator CRAIG. But percentage-wise, I understand it is around
the 50 percent mark.

Mr. GULLIFORD. Or less.

Senator CRAIG. Or less. Those who are, that which is submitted
for testing and oversight, or review, through the process, versus
that which actually makes it to the market. And often they are
withdrawn, are they not?

Mr. GULLIFORD. That is correct.

Senator CRAIG. For future research to meet the compliance
standards that you say they must meet.

Mr. GULLIFORD. That is correct.

Senator CRAIG. I see. I guess my next question, because Mr. Ste-
phenson says we ought to stand down and review, I think I under-
stand you right, and reapproach IRIS differently, and in that, you
have referenced REACH. REACH, of course, is what the European
Union uses. So that is your observation.

So let me ask a question, Mr. Gulliford, has EPA examined
REACH and its thoroughness or its responsiveness? Because it is
being touted here today as something that is working or is more
transparent or is more inclusive, versus what you are doing. And
first of all, let me ask you that. I understand there are about
30,000 chemicals that the EU will need to register. How do you
think it compares? We have already heard from Mr. Stephenson
about he thinks it compares.

Mr. GULLIFORD. REACH is a regulatory chemical management
scheme that is now in place in the EU. It is just now beginning
to collect the information that is required, the testing, the data
that will be developed by industry for their estimate again is
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roughly 30,000 chemicals. We will see how many are actually pro-
duced by them and submitted.

So at this point in time, they are still in the data development
and information development testing mode, and as of yet, decisions
under REACH with respect to chemicals have not been made.

Senator CRAIG. So from your point of view, you don’t know that
a conclusion can be drawn as to its effectiveness?

Mr. GULLIFORD. I think it will be. The effectiveness of REACH
will at some point in time be known and evaluated and we will see
the benefits of it.

Senator CRAIG. Now, I have portrayed what I think you said, Mr.
Stephenson, to be fair. Your reaction to the comment of Mr.
Gulliford.

Mr. STEPHENSON. If I could clarify.

Senator CRAIG. Please do.

Mr. STEPHENSON. TSCA is the regulatory approach.

Senator CRAIG. I understand.

Mr. STEPHENSON. We are talking about——

Senator CRAIG. Well, we are not sure what we are talking about.

Mr. STEPHENSON. We are talking about standing down the tox-
icity assessments under the IRIS program, which is a forerunner
of regulation. You have to determine how toxic a chemical is, first.

Senator CRAIG. I understand.

Mr. STEPHENSON. We have other problems with TSCA in that it
is cumbersome, it requires a two to 10 year test rule in order to
get information from the chemical industry, information that is al-
ready provided up front under REACH from the chemical industry.
So we are kind of mixing apples and oranges here.

Senator CRAIG. But in our observation, or excuse me, in your ob-
servation of REACH, which is a new program in the EU to attempt
to register and to clarify the value of or the problems with 30,000
chemicals, can you at this time assess its quality of work and pro-
duction and its time lines?

Mr. STEPHENSON. It is probably too soon to tell, except that we
get much more information, the Government gets much more infor-
mation from the industry with REACH than it currently does
under TSCA without heroic efforts. And it is more of a partnership
with the industry, because the industry understands what informa-
tion it must provide to the regulatory agency. The chemical compa-
nies here that do business in Europe must subscribe to REACH. So
it is not foreign for them to handle that regulatory framework.

Senator CRAIG. So in other words, is it reasonable to assume
then, in REACH, I can’t condemn it yet because I don’t know about
it, or we don’t have a track record of its effectiveness, where we
have chemical companies——

Senator BOXER. Senator Craig, I just—I am not going to stop
you

Senator CRAIG. This is the last question.

Senator BOXER. No, no, no, let me finish. I will give you an extra
2 minutes, because I think we will have a second round in a few
minutes, so you can use your second round now.

Senator CRAIG. Then wouldn’t it be responsible for us, instead of
throwing the baby out with the bath water, to look at our process
and REACH, once it is implemented, through the eyes of, in part,
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of the chemical companies that have to deal with both and see
which one is the most effective, the most transparent, assures pro-
prietaries needs necessary for a chemical industry to exist and
assures human safety.

Mr. STEPHENSON. We are not subscribing the REACH approach.
What we have done over the last few years is look at TSCA and
talk about how it is cumbersome to use and how it needs over-
hauling. We have made specific recommendations on our legisla-
tion, our regulatory approach, on things that need to be improved.
All we are suggesting is that REACH offers a model for front-end
information from the chemical industry that we might consider as
we overhaul TSCA.

Senator CRAIG. Thank you. Gentlemen, thank you much.

Senator Klobuchar, if you want, I will give you 7 minutes, that
would cover your next round.

Senator KLOBUCHAR. No, I am just fine.

Thank you to both of you. I want to follow up on some of Senator
Craig’s questions with you, Administrator Gulliford, about the Eu-
ropean Union. What I understand, regardless of the effectiveness
in the long term, is that they are going to be receiving a tremen-
dous amount of information on the safety of chemicals in the com-
ing years under this new law, which is REACH, which standards
for Registration, Evaluation, Authorization and Restriction of
Chemical Substances. So is the EPA going to request this informa-
tion on chemical risks from the European program to make sure
that our Country has this same up to date and current information
that they are going to have in Europe?

Mr. GULLIFORD. Thank you, Senator, that is a very good ques-
tion. In fact, we are working now with the EU members, with the
EU Commission to make sure that there is a portal that allows for
access of that information.

Now, having said that, we believe that it is appropriate for us
to determine through our process which chemicals we believe are
most appropriate for our work, for our follow up actions with re-
spect to those chemistries. We do believe that if the REACH proc-
ess follows through and generates the data that we expect that it
will, at a certain point in time, because I said to you, we would be
committing to completing our prioritization work by the year 2012,
that we will have at that time an opportunity to select from that
data that is available through REACH. So it is possible that we
will use that data. But it is also very probable, there are those
30,000 chemicals, there will be a lot of those that we won’t find a
need for that data as well.

Senator KLOBUCHAR. So are you going to get that data in the
next month, or when are we going to get it? We have a panel com-
ing up that is concerned about the health risks here. I know we are
working through with the EU, but I would think we would want
that immediately. We have good relations with them.

Mr. GULLIFORD. It is industry’s obligation to transmit that data
to the EU between the timeframe of, I believe 2010 and 2018. So
as that data is transmitted, we will know its availability. We will
also be able to again, by looking at the work that we propose to
do, not on 30,000 chemicals by on our high production or moderate
production volume chemicals, roughly 7,000, we will have identified
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the chemicals that we believe are most appropriate for action. We
will be able to go after that data if we do believe that it will be
helpful to us.

Senator KLOBUCHAR. But wouldn’t you just rather get the data
ourselves than have to go through the EU? It seems to me, just get-
ting to Mr. Stephenson’s point, that we should be, the agency itself,
which knows the most about this law, should be pushing to update
our laws so we get that information.

Mr. GULLIFORD. We will have access to the data when we need
it. I think it is more appropriate—it is not our interest to be a data
manager, it is to be a data user. I think the most important thing
that we can do at EPA is utilize valuable data when we need it in
a way that allows us to make effective decisions.

Senator KLOBUCHAR. OK. Mr. Stephenson, do you feel it is fair
to say that agency officials in Europe are going to have access to
more information on potential threats from chemicals when their
new law kicks into gear than we will have in the United States?

Mr. STEPHENSON. It does under the old law, and they will get
more under the new law. There is a table in the back of one of our
TSCA reports that does a side by side comparison of what we get
under TSCA versus what we get under REACH and the Canadian
approach, for that matter.

Senator KLOBUCHAR. And what types of information, I will go
back and look at that table, but could you give me the greatest hits
of information they are going to have?

Mr. STEPHENSON. It is characteristics of the chemicals, but it is
also any risk assessment data they have done, any tests they have
undertaken. They certify to all that data before it is provided, be-
fore a chemical is approved for production.

Senator KLOBUCHAR. Could you talk a little bit about the, earlier
you mentioned the need to update these laws, including adequate
testing of chemicals, how can we expand that authority under
TSCA, if we were to look at revamping this law?

Mr. STEPHENSON. Are you talking about TSCA or the risk assess-
ment process?

Senator KLOBUCHAR. The risk assessment process.

Mr. STEPHENSON. The risk assessment process, again, TSCA is a
regulatory approach. We are concerned with the scientific basis for
the regulations that is the IRIS program. We are so concerned
about OMB involvement here that not only are the comments from
the interagency review process not given to the public like every
other piece of science input is given, but they are actually dictating
which assessments EPA can undertake. They had them withdraw
five that the Clean Air Office wanted.

Senator KLOBUCHAR. They had them withdraw, what was that?

Mr. STEPHENSON. Withdraw assessments on five chemicals that
were needed by the Office of Clean Air, because they were acute
assessments, which means short-term assessments that the Clean
Air Office needed for its Air Toxics program, for example. Mr.
Gulliford said he uses the data in IRIS and suggests studies that
were being done. Well, that is exactly what happened, the Clean
Air Office asked for these, OMB said no, they are not important,
we are not going to do those.
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So it’s not only the transparency in the commenting process that
is important, it is EPA’s independence in controlling which assess-
ments they do. The scientists at EPA must have independence.

Senator KLOBUCHAR. And you believe that the transparency, I
believe as a child of a journalist that transparency is very impor-
tant if you want to get to the truth.

Mr. STEPHENSON. It is a principle of sound science.

Senator KLOBUCHAR. Right, that kind of transparency. It is also
going to get at decisions that they make, because you think that
we want to, and Mr. Gulliford claims they are not biased in any
direction, but that if we want to get all that information out there
we have to basically open it up.

Mr. STEPHENSON. Right.

Senator KLOBUCHAR. Do you have other examples of other agen-
cies from a GAO perspective where they are allowing for these com-
ments to be seen?

Mr. STEPHENSON. Well, in any scientific risk assessment, ask the
National Academy, ask the National Science Foundation, any sci-
entific body understands the importance of any research that is of-
fered, any comments that are made on the risk assessment to be
available to the public, so the scientific community can look at
those and decide their worth.

The fact that after that process is done, it is offered to peer re-
view and the public, doesn’t forgive that transparency in the earlier
part of the process. So it is just a cornerstone of sound science, and
that is why we are so passionate about this intervention in the
process.

Senator KLOBUCHAR. I appreciate it, and I also appreciate your
bringing this out to us in your own manner. I just, when I look at
the history that we have seen in this Committee with the involve-
ment in some of the politics in this science, I have always appre-
ciated how people have been willing to come forward and tell us we
could do a better job if we just had all the information out there.
I am very hopeful that will change within the next year. Thank
you.

Senator BOXER. Thank you.

Here is what we are going to do. We are going to have a second
round, and we will start with Senator Barrasso, go to Senate
Whitehouse, 2 minutes each. And I don’t have any further ques-
tions, so I will just make closing remarks.

But before Senator Klobuchar leaves, we just got word that a
Federal judge has found the Bush administration guilty of violating
the Endangered Species Act and ordered the Administration to
issue a final listing decision for the polar bear by May 15th. The
reason I bring it up is that this Committee has been on this case
for quite a while. I wanted everyone to know that. I am pleased
about that.

Senator Barrasso.

Senator BARRASSO. Thank you, Madam Chair.

Mr. Gulliford, just one last question. On products that are al-
ready on the market, when it comes to issues of safety risks for our
children, does the EPA have the appropriate authority under TSCA
to go back and require new information, promote research, require
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testing on products already on the market? Do you feel you have
the authority to go do what needs to be done?

Mr. GULLIFORD. Yes, we do have the authority to issue test rules,
yes.

Senator BARRASSO. Thank you, Madam Chairman.

Senator BOXER. Senate Whitehouse. Senator Whitehouse, I will
give you a minute of my 2 minutes, so you have three.

Senator WHITEHOUSE. As I understand it, OMB gets involved at
the very get-go when nominations as to what drug will be consid-
ered are first brought forward. Is that what you were referring to,
Mr. Stephenson, the early decision?

Mr. STEPHENSON. I don’t know whether that happens routinely,
but it has happened.

Senator WHITEHOUSE. Yes. It looks like there is room for it right
in the process to happen routinely. Then there is an OMB inter-
agency review which I think is what we were referring to, Mr.
Gulliford was referring to a minute ago when he said that it was
then followed by other public comments on review and that pro-
vided for some transparency, because you couldn’t see what they
said, you could at least see what change resulted.

But it looks to me like when you get down here to the bitter end,
here is OMB again with a second bite at the apple, and from there
it goes to a reviewed internal assessment that address the OMB
interagency comment to the EPA for clearance and out without any
further comment. So I don’t see how it is true, what you told me,
that after the secret OMB input is received, there is further oppor-
tunity for transparency. It looks like that they get the last bite at
the apple, don’t they?

Mr. STEPHENSON. Are you asking me?

Senator WHITEHOUSE. I am asking Mr. Gulliford.

Mr. GULLIFORD. I am not familiar with that chart, as I indicated,
and I would have to examine it to answer that question. I will be
happy to take that question back and provide the Committee with
an answer to that.

Senator WHITEHOUSE. OK. I would appreciate it. Mr. Stephen-
son?

Mr. STEPHENSON. The final assessment is shared with the public
who can then look at the research, but you can’t see what hap-
pened in the steps prior to that. You can’t say, the DOD offered a
new piece of research or something, you can’t see what that was.
If they had a concern, you don’t know what it was. This is the sci-
entific process.

The policymaking process is the risk management, when you are
assigning regulatory approaches. It has no business in this part of
the process. Now, OMB was saying, we are just coordinating via
Government agencies the Federal family, as they would put it.

Senator WHITEHOUSE. But there is nothing that you are aware
of in the process that limits them to that? I mean, if the worst case
scenario 1s that a polluter comes to the White House, makes big
campaign contributions, agrees to be a pioneer or whatever it is,
and says that they are going to, you know, but they want OMB to
put the word in for them through this process, there is nothing in
the process itself that would ever disclose that or surface that or
prevent that from happening.



72

Mr. STEPHENSON. We have no evidence of that happening. All we
are saying is that to have complete transparency in the process
eliminates——

Senator WHITEHOUSE. I am not suggesting it has happened, ei-
ther. But there is nothing about this process that would prevent
that or disclose it if it happened at this point.

Mr. STEPHENSON. That is our fear.

Senator WHITEHOUSE. Yes. Thank you.

Senator BOXER. Thanks, Senator.

Let me say that, to Senator Craig, who said this hearing is just
concerned about process and not outcomes, that is wrong. The out-
comes have already been a disaster, because they put this into play
without it being officially done. They have already put this process
into play.

And what has happened is, EPA itself said they should be doing
100 chemicals, regulating over 100 in 2 years, and they have regu-
lated 4 chemicals. So outcome, yes. We are not seeing the protec-
tion of the American people.

Second, I want to thank GAO from the bottom of my heart for
doing this for us. This notion that secrecy is going to be built into
this process, where the American people are the ones who will suf-
fer if the wrong decision is made is a complete outrage. It goes
against the spirit of this whole Country, which is openness and
trusting its citizens with information.

Third, shunting scientists aside and putting in front the political
folks is so obviously a problem that I can’t believe we are not hear-
ing outcries from my friends on the other side of the aisle who,
when and if we do get a Democratic President, it will be those folks
in the room. No one should be in that room in the early risk assess-
ment stages at all except the scientists and the people concerned
about health. Mr. Stephenson, if you made any point in a pas-
sionate way, that is the point.

There is room for all these other folks as we debate what to do.
But in the setting of what is safe for our people, it has to be pure,
done by the people who have no axe to grind, who simply have a
concern with the science and what it means to the health and safe-
ty of our people.

Look, when I go home I hear all the time the fears of my con-
stituents about what their kids are being exposed to, what their
pregnant daughters are being exposed to, what should she eat,
what should she avoid, what is the problem? I wish I could tell
them that we have had a stellar, we have done a stellar job here.
We haven't. It is a nightmare.

And I will tell you, it is already a nightmare. If this process is
put into place, it will institutionalize this nightmare and set us up
for scandal. Because Senator Whitehouse said it as clearly as it
needed to be said, people are going to be represented around that
table, and we will never know. And Senator Whitehouse, I want
you to know, as we struggle to get e-mails back and forth on the
waiver, we can’t get them. And you know what the answer is from
the Bush White House? You are not entitled to these, they are
interagency comments.

So you know, we weren’t born yesterday. Well, you can tell that
from looking at me, I was definitely not born yesterday and I do
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understand that this is a secret process, it is a nightmare. And I
just want to thank our witnesses for making it very clear to us that
is the case. Thank you very much.

We will call up our second and final panel. Professor Linda
Giudice, who is an M.D., a Ph.D., a Chair of Obstetrics, Gynecology
and Reproductive Sciences at the University of California, San
Francisco; Annette Gellert, who is the Co-Founder and Chair of the
WELL Network; V.M. DeLisi, Fanwood Chemical, Inc., Synthetic
Organic Chemicals Manufacturing Association; Laura Plunkett,
Ph.D., Integrative Biostrategies, LLC, minority witness; Professor
Lynn Goldman, she is our pediatrician, Chair of the Program in
Applied Public Health, Johns Hopkins University, former Clinton
EPA Assistant Administrator for Pesticides and Toxic Substances.

Well, those were such long introductions you have time to actu-
ally have a seat. So we will go forward, and we will ask Dr. Giudice
to address us on this. We will give you each 5 minutes and then
we will have lots of time for questions.

STATEMENT OF LINDA C. GIUDICE, M.D., PH.D., MSC., PRO-
FESSOR AND CHAIR, DEPARTMENT OF OBSTETRICS, GYNE-
COLOGY AND REPRODUCTIVE SCIENCES, UNIVERSITY OF
CALIFORNIA, SAN FRANCISCO

Dr. Giupic. Thank you. Good morning, Chairman Boxer and
Committee members. Thank you for the opportunity to provide tes-
timony at this important hearing today, where I shall focus on
three things: one, disturbing trends about male and female repro-
ductive health and development; two, how chemicals in our envi-
ronment can affect these; and three, preserving health now and for
future generations.

During my career as a reproductive endocrinologist and infer-
tility specialist, I have treated thousands of patients with infertility
and reproductive disorders: young men with abnormal sperm, teens
into menopause, little girls with puberty at 6 years old and women
with endometriosis, uterine fibroids, incapacitating pain, infertility
and miscarriage. We do not know the underlying causes for most
of these disorders, but increasing scientific evidence suggests that
environmental contaminants play a role.

Five years ago, one of my patients questioned whether her expo-
sure to environmental chemicals as a child growing up near a PCB-
contaminated site on the East Coast could play a role in her infer-
tility. For me, this was a wake-up call, because we know that hor-
mones can affect human development and some environmental
chemicals at like hormones.

There are disturbing trends in the United States. The percentage
of women in their peak time of fertility, less than 25 years of age,
who report difficulty in conceiving and maintaining pregnancy, has
doubled from 4.3 to 8.3 percent between 1982 to 2002. Over the
past 50 years, sperm counts have decreased by 50 percent in indus-
trialized regions. Compared to 30 years ago, over 25 percent more
women get breast cancer, 45 percent more men get testicular can-
cer and 76 percent get proState cancer. Thirty percent more babies
are born prematurely, and among the most common birth defects
today are malformations of the male reproductive system.
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Scientific evidence highly suggests that exposures in the womb
or in early childhood to environmental contaminants can cause in
humans some of these trends, including birth defects, pre-term
birth, low birth weight, learning disabilities, childhood cancers and
later effects as adults, diabetes, obesity, heart disease, infertility
and cancer. So adult disorders happening because of exposures in
utero.

Since World War II, nearly 90,000 chemicals have been produced
and there is ubiquitous exposure to environmental contaminants in
our air, water, food, drink, cosmetics, personal care products, pes-
ticides and everyday household products. Exposure to these around
the time of conception, during pregnancy or infancy can be particu-
larly powerful because these are times of special vulnerability,
where important developmental changes are taking place. These
exposures can also affect subsequent generations.

For example, bisphenol A, a chemical that is in can linings and
present in nearly every one in the U.S., can have such an effect.
Dr. Pat Hunt at Washington State showed that female fetuses of
BPA-exposed pregnant mice had damaged eggs and abnormal chro-
mosomes. Abnormal chromosomes are a leading cause of mis-
carriage, congenital defects and mental retardation in humans. The
study also showed the prenatal BPA exposure resulted in damage
across generations.

Another example is phthalates, common in personal care and
vinyl products. Exposure during pregnancy can lower fetal testos-
terone, a hormone important for male reproductive tract develop-
ment. In animals, this is linked to undescended testicles and de-
formed penis at birth. Dr. Shanna Swan has shown that pregnant
women with higher phthalates have a greater risk of having little
boys with decreased genital dimensions, supporting effects on the
male system in the human.

Exposure to chemicals like these interferes with proper func-
tioning of the endocrine system, raising concern among health care
providers and scientists, and others include pesticides, solvents and
heavy metals. So what to do?

We need to ensure that couples can conceive if they wish and
have a healthy pregnancy and healthy children and grandchildren.
We need the Federal Government to fulfill its mission, assemble
existing scientific knowledge, impartially reviewing it in an unbi-
ased manner following scientific principles free of ideology. For
some chemicals we have scientific data, but for many, we do not.
And the absence of data doesn’t mean that a chemical is safe, it
just means that we have no data.

For these chemicals, we need actions that require providing suffi-
cient information so our Government can move forward to prevent
harmful exposure and by acting now, to guarantee the health of
our children and our grandchildren and generations to come.

My thanks go to the Society for Women’s Health Research, our
UCSF Program on Reproductive Health and the Environment, the
Reproductive Health Technologies Project, and the American Soci-
ety for Reproductive Medicine, for their help in preparing this testi-
mony. Thank you.

[The prepared statement of Dr. Giudice follows:]
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Testimony of Linda C. Giudice, MD, PhD, MSc
U.S. Senate Committee on Environment and Public Works
on
“QOversight on EPA Toxic Chemical Policies”
Tuesday, April 29, 2008
Dirksen Senate Office Building, Washington DC

Senator Barbara Boxer, Chairman
Senator James M. Inhofe, Ranking Member

Good Morning, Chairman Boxer, Senator Inhofe, committee members, and guests. |
am Dr. Linda Giudice, Professor and Chair of the Department of Obstetrics,
Gynecology, and Reproductive Sciences at the University of California, San Francisco.
Thank you for the opportunity to testify at this important hearing. Today | shall focus on
three things:

1. Disturbing trends about male and female reproductive health and
development.

2. How chemicals in our environment can affect reproductive and developmentat
health and the relationship to developing adult diseases.

3. What we can do to preserve our health and that of future generations.

First, before | begin about trends I'd like to share some experiences during my career as
a reproductive endocrinologist and infertility specialist. | have treated thousands of
patients with infertility and other reproductive disorders — young men with very abnormal
sperm or with a history of testicular cancer; young women, some of them as young as
17, already in menopause; little girls with onset of puberty at 6 or 8 yrs old; and women
with estrogen-dependent disorders, like endometriosis and uterine fibroids that can
result in incapacitating pain, lead to compromised fertility and increased risk of
miscarriage. For the most part, we do not know the underlying causes of these
disorders, but there is increasing evidence that environmental contaminants play a role.
Some causes are genetic, but most are not. Couples and individuals struggle with an
inability to conceive, with cancer, with debilitating pain, or having an abnormal baby -
challenges that most of us would find hard to face, and which are more common than
you may think.

About 5 years ago, one of my infertility patients questioned whether her exposure to
environmental chemicals as a child growing up near a PCB contaminated waste site on
the east coast could play a role in her inability to conceive a child. For me this was a
wake up call, because we know that hormones affect human development and that
some environmental chemicals act like hormones. Since then, reproductive science
has exploded with data about environmental chemicals and how they affect
reproduction and adult diseases due to exposures in utero.
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Trends. There are disturbing trends in the United States [1].

* More young women under the age of 25, their time of peak fertility, are reporting
difficulty conceiving and maintaining their pregnancies. In a national survey
conducted by the National Center for Health Statistics [2], between 1982 and
2002 the percent of women reporting difficulty in conceiving and maintaining
pregnancy doubled from 4.3% to 8.3%.

» Sperm counts have decreased by 50% during the past 50 years in several
industrialized regions.

* Compared to 30 years ago, over 25% more women get breast cancer, over 45%
more men get testicular cancer, and 76% more men get prostate cancer.

* Thirty percent more babies are born premature, and on average babies are born
one week earlier now than they were 15 years ago.

« Some of the most common birth defects today are malformations of the male
reproductive system.

We also have increasing scientific evidence of the impact that exposures in the womb or
during early childhood to environmental contaminants can have on human heaith. [3].
Some effects can occur immediately, such as birth defects, pre-term birth, and low birth-
weight. Some effects can occur during chiidhood, such as learning disabilities and
childhood cancers, and some effects do not occur until aduithood, such as diabetes,
cardiovascular disease, and cancers. Exposures in the womb can also affect
subsequent fertility as an adult [1] .

Chemical Exposures — when, where, and how: Since World War i, chemical
production in the U.S. has increased more than twenty-fold, while since 1979 the
number of chemicals registered for commercial use has grown by over 30%.. There is
ubiguitous exposure to environmental contaminants through air, water, food and drink,
cosmetics, personal care products, pesticides and herbicides, and everyday household
items.

Exposure to chemical contaminants that occurs around the time of conception, during
pregnancy, or during infancy can be particularly powerful. These are critical times of
development, or “periods of vulnerability,” during which unique and important
developmental changes are taking place. Chemical exposures during these periods
can interfere with these processes and result in negative health effects to the child or
even the grandchildren.

An example of this is exposure to Bisphenol A, also known as BPA. Recent
government data show that aimost every person in the U.S. is exposed to BPA. BPA is
found in many places including polycarbonate plastic and can linings. Studies have
found that exposure during early life, during critical windows of development, can result
in permanent alterations to a number of reproductive systems in the body, increasing
the risk of future reproductive heaith problems. In a series of important studies by Dr.
Pat Hunt at Washington State University, pregnant mice were exposed to BPA, which
resuited in exposure to the developing fetus. This exposure to BPA damaged female
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fetus’s new eggs, known as oocytes. The daughter's eggs were more likely to have
chromosomal abnormalities, which increased the likelihood of a granddaughter with
genetic defects. Chromosomal abnormalities are the leading cause of miscarriage,
congenital defects and mental retardation in humans. Dr. Hunt's studies revealed that
prenatal exposure to BPA resulted in damage passed from the mother to the daughter,
to the granddaughter, passing down two generations.

Another example is exposure to phthalates. People are exposed to phthalates from
numerous sources, including personal care and vinyl products. Phthalates can interfere
with production of testosterone, and exposure to phthalates during pregnancy can resuit
in decreased levels of testosterone in the fetus. The male fetus must have a certain
level of testosterone in order for the development of the male reproductive tract, and
exposure to phthalates in animals has been linked to reproductive effects in maie
babies, like undescended testicles and deformities of the penis. Data of Dr. Shanna
Swan of the University of Rochester show pregnant women with higher phthalates were
more likely to have little boys with decreased genital dimensions, which indicate effects
on the male reproductive system.

Exposure to these chemicals, phthalates and Bisphenol A, which have the ability to
interfere with the proper functioning of the endocrine system, are just two examples that
are raising concern among health care providers and scientists. Others, including
pesticides, solvents, and heavy metals, also have been shown to have similar effects.

To address these very real concerns about the impact of environmental contaminants
on reproductive health, UCSF has launched the Program on Reproductive Health and
the Environment (PRHE). PRHE is dedicated to advancing scientific inquiry,
professional training, citizen education, and health policies that reduce the impacts of
environmental contaminants on reproductive and developmental health.

What to do. We need to ensure that couples can conceive if they wish, have a healthy
pregnancy, a health child, and ultimately a healthy grandchild. However, to do this we
need the Federal government to fulfill its mission. For many chemicals, we have
sufficient scientific information to act. This requires assembling the existing scientific
knowledge, reviewing it in an impartial and unbiased manner, following scientific
principles free of ideology, so that we can begin to move forward and allow the
decisions to be made to prevent exposures that can result in harm.

But there are many chemicals where we have no scientific data. The absence of
scientific data does not mean the chemical is safe, it only means that that we have a
lack of data. For these chemicals we need actions that require providing sufficient
information so the government can move forward to prevent harmful exposures. By
acting now, we can improve our health and that of our children and our grandchildren,
and the health of generations to come
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Protecting our Reproductive Health and Fertitity.
Latest Findings on Environment impacts

In the US today, there is increasing concern about the
mmpacts of environmental contaminants on the reproductive
health and fertlity of women, men, and familics.

in women

= At least 12% of women report difficulty in concerving and
maintaining pregnancy. This appears © be mereasing,
most markedly in svomen under 25 years old.

* Other fertibty-related diseases, ke endometiosis and
polveystie ovarian syndrome, are diagnosed more
lrequently now, which may result from an increase n
prevalence, better detection, or both,

In men

1n
amonyg whites and

= Pesticular cancer has been ing ing the U
1970s, with a reported 60% mncrcase
Astans and 0% mere n blacks.

in their children

= Hypospadias {deformities of the penis in infants),
cryptorchidism (undescended testicles i babies) and
testicular eancer are increasing while sperm count and
testosterone fevels are declining i certain populations.

What the New Research Tells Us

= LIS Centers for Disease Control and Prevention data
show exposures to chemicals like phthalates, bisphenot
A, and perfluorinated compounds arc commeon and
almost everyone has contaninants in their bodies - some
even at levels near or above those shown in scientitic
studdies 1o cause adverse effects on reproductive health,

= Exposures to chemical contaminants around the time ol
conception, dunng pregnancy or during infancy are
particularly powerful because of valrerability during
development.

= During this time, exposures to bisphenot A found m
polycarbonate plastic and can hnings can cause
permanent chianges and mereased
reproductive health problems (infertility, miscarriage,
breast cancer, prostate cancer).

Prenatal exposure to phthalates found in personal care
products and vinyl products has been Iinked o
reproductive elfects in male babies, like undescended
testicles and deformities of the pen

Cadmium, a metal found in cigarette smoke and in the
air, has been linked o gynecological disorders i women,
such as endometriosis, and reduced sperm motility.

Prenatal exposures in animals to perfluorinated
chemicals, common in stainproof and stick-lrec
products, can result i rreversible damage in offspring.

= Health effects can be passed from one generation to the
next, effecting the children and grand children of exposed
mothers and fathers.

A wide range of wildlife populations have been adversely
alfected by exposure to endocrine-disrupting
contaminants,

Impacts awmnong birds, fish, shellfish, mammals and
veptifes melude decreased lertility and increased
reproductive tract abnormalities; feminization and
demasculinization in the males; and masculinization and
defermnization in the females.

UC San Francisco’s new Program on Reproductive
Heaith and the Environment

The compelling nature of the collective seience, with
ohservations i humans, ammal models, and wildlife, raises
concern for future health of individuals and families in the
U5, To address these concerns, UCSF has launched the
Program on Reproductive Health and the Environment
{PRHE). PRHL is dedicated to advancing scientific inquiry,
professional training, citizen education, and health policies
that reduce the impacts of environmental contaminants on
reproductive and developmental health.

What PRHE has done and is doing

s Summit on Environmentat Challenges to Reproductive
Health and Fertitity impacts: In carly 2007, a ground
breaking gathering of over 400 scientists, clinicians,
health-ellect and community groups, and policy-makers,
discussed current science and steps to move forward to
protect the health of our families. This Summit on
Favironmental Challenges to Reproductive Health and
Fertility was organized with the Collaborative on Health
and Environment (CHE}).

Developing a Reproductive Health Toolkit: Working
with researchers, health care providers and health-
clfected groups we will be developing materials to advice
patients about the importance of avoiding environmentat
exposures during conception and pregnancy.

Researching the impacts of ervironmental contaminants
on reproductive and chiki health,

Assessing the most effect policies that incorporate the
new science o improved public policies.

UCSF Program for Reproductive Health and the Environment
http:/ fwww,ucsf.edu/coe/prhe.htmt
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Proceedings of the Summit on Environmental
Challenges to Reproductive Health and Fertility:
executive summary

Tracey J. Woodryff, Ph.D., M.PH." Alison Carlson,” Jackie M, Schwartz, M.PH.* and
Linda C. Giudice, M.D., Ph.D.*

“Program on Reproductive Health and the Environment, National Center of Excellence in Women's Health, Deparment of
Obstetries, Gynecology and Reproductive Sciences, University of California, San Francisco; * Collaborative on Health and the
Envi . Botinas; and © Department of Obstetrics, Gynecology and Reproductive Sciences, University of California, San
Francisco, California

The 2007 Swmmit on Environmental Challenges to Reproductive Health and. Fertility -convened scientists,
health care professionals, comimunity groups, political representatives, and the media. to hear presentations on
the impact of environmental contaniinants-on réproductive health and fertility, and to discuss opportunities te im«
prove health through research, education, communication, and pelicy. Environmental reproductive health focuses
©On exposures to environmental contaminants, particularly during critical periods of development, and their poten-
tial effects on future reproductive health, including conception, fertility, pregnancy, adolescent development, and
adult health. Approximately 87,000 chemical subs are registered for co ial use in the United States,
with ubiguitous human exposures to environmental contaminants in air, water, food, and consumer products. Ex-
posures during critical windows of susceptibility may result in adverse effects with lifelong and even intergener-
ational health impacts. Effects can include impaired developient and function of the reproductive tract and
permanently altered gene expression, leading to metabolic and hormonal disorders, reduced fertility and fecundity;
and ilinesses such as testicular, prostate, uterine, and cervical cancers later in life, This executive sumnmary reviews
effects of pre- and postnatal exposures on male and fersale reproductive heaith, and provides a series of recommen-
dations for advancing the field in the areas of research, policy, health care,.and community action. {Fertil Steril®
2008;89:281-300, ©2008 by American Society for Reproductive Medicine.)

Key Words: Environmental contamirants, reproductive health, endoerine disrupting chemicals, fertility, fecundity,
hormaone disruption, sperm quality, reproductive tract development

On January 2830, 2007, the Summit on Environmental Chal-
lenges to Reproductive Health and Fertility was convened at
the Mission Bay Campus of the University of California, San
Francisco (UCSF). The Sunmiz was the product of a collabo-
ration hetween the UCSF Program on Reproductive Health
and the Environment in the Department of Ohstetrics, Gyne-
cology and Reproductive Scienees, the UCSF National Cen-
ter of Excellence in Women's Health, and the Collaborative
on Health and the Environment. This unique gathering coa-
lesced the field of environmental reproductive health by
bringing together over 400 scicntists, researchers, health
care professionals, trainees, health-affected groups. commau-
nity and political representatives, and the media to discuss
what is currently known about the impacts of environmental
contaminanis on reproductive health and fertility. The com-

Received October 3, 2007; revised and accepted Octaber 3, 2007,
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CA 94143 {E-mail: woodrufft@obgyn.ucsf.edu).
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pelling nature of the collective science, with observations
in humans, animal models, and wildlife, raised concern for
the future heaith of individuals and families. The Summit
also set the stage to improve health through research, educa-
tion, communication, and changes in puhlic health policy.
This executive summary presents the highlights from the ac-
companying Suppl on Envi { Challenges to
Reproductive Health and the Environment (1), which summa-
rizes the state of the science presented at the Swmmit. and out-
lines the key “next steps” Swmmit participants recommended
for research, policy, health care, community action, and safe
work,

DEFINING THE FIELD

Environmental reproductive health focuses on exposures to
environmental contaminants (synthetic chemicals and metals),
particularly during critical periods of development (such as
before conception and during pregnancy), and their potential
effects on all aspects of future reproductive health throughout
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the life course, including conception, fertility, pregnancy, child
and adolescent development, and adult health (Fig. 1).

ENVIRONMENTAL CONTAMINANTS

Since World War II, there has been a dramatic increase in
human exposures to both natural and synthetic chemicals,
As of 2006, there are approximately 87,000 chemical sub-
stances registered for commerce in the United States (US)
(2). Commeon environmental pollutants include pesticides
and herbicides such as atrazine and chlorpyrifos; volatile or-
panic compounds such as benzene, toluene, and chloroform;
heavy metals such as lead, mercury, and arsenic; air contam-
inants such as carbon monoxide, ozone, particulate matter,
and environmental tobacco smoke (ETS); and persistent or-
ganic pollutants, such as the dioxins, polychiorinated hiphe-
nols (PCBs), the pesticide dichiorodiphenyitrichioroethane
(DDT), and its breakdown product dichlorediphenyldi-
chloroethylene (DDE).

Although many environmental contaminants can affect re-
productive health (Table 1), there is an important class of
chemicals called endocrine disrupting chemicals (EDCs)
that interfere with the production, release, transport, metabo-
lism, binding, action, or elimination of natural hormones in
the body that are responsible for the maintenance of homeo-
stasis and the regulation of developmental processes. Some
of the common EDCs discussed at the Swmmir include bi-
sphenot A (BPA), phthalates, and certain pesticides (e.g., vin-
clozelin, dicofol, atrazine). Many of these compounds alter
estrogen, androgen, and thyroid signaling, which are essen-
tial for normal embryonic development and reproductive ac-
tivity in all vertebrates studied to date (3-5). They can also
alter hormone synthesis, storage on plasma proteins, and he-
patic biotransformation and clearance (6); disrupt neural and
immune signaling pathways {7-9); and alter the regulation of
gene expression (e.g., DNA methylation, RNA stability, pro-
tein degradation) freviewed by (1))}, In some cases, altered
DNA methylation patterns have been shown to be heritable
(11, 12).
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Studying the effects of EDCs on the reproductive system is
a natural area of inquiry, as EDCs can interact with the hor-
monal system, which regulates development and mainte-
nance of the reproductive system. However, because EDCs
also target the newroendocrine system, which plays regula-
tory and homeostasis roles in the contrel of human physiol-
ogy, exposure to EDCs has broader implications for health.

EXPOSURE TO MULTIPLE CHEMICALS

Humans are exposed daily to a mixture of environmental con-
taminants in air, water, and food. In a recent biomonitoring
study of over 150 contaminants, the US Centers for Disease
Control and Prevention reported that all 150 chemicals
were detected in some portion of the US population, and
that several of the chemicals, such as environmental tobacco
smoke, lead, mercury, and phthalates, are detected in nearly
all of the popuiatien {13}, These and similar biomonitoring
efforts improve our understanding of corrent body burdens
of environmental contaminants. With this knowledge comes
a need for better science on the health risks associated with
current patterns of exposure, including increased risks result-
ing from exposures to muitiple chemicals. For example, most
stadies and regulatory focus have been on exposures to indi-
vidual phthalates, which may underestimate the actual risks,
as recent studies have found that simuoltaneous prenatal expo-
sure to both di{n-butyl) phthalate (DBP) and di(2-cthyihexyl}
phthalate produced reproductive malformations in the off-
spring in a cumulative, dose-additive manner (14}, Finally,
biomonitering data indicate that more effort is needed toward
appreaches that identify and mitigate exposure to harmful
chemicals before measuring harmful contaminants in people.

SUSCEPTIBLE POPULATIONS

Environmental chemicals can cause a broad spectrum of ef-
fects, which depend not only on route of exposure and
dose, but on the susceptibility of the individual to the com-
pound. Age, gender, and genotype can influence susceptibil-
ity to disorders, anatomic abnormalities, and diseases from

| Key definitions for environmental reprodusctive health,

Envirommental Reproductive Health: Duerdisciplinary study of exposures
particularly during critical periods in development (such as
belore conception and during pregnancy ), and their potential effects on all aspe
future reproductive health throughout the Iife course, including conception, fertitity,
preguaney, child and sdolesvent developrment, wnd adult heslth,

environs ¥

Envir <

of

including air, water,

synthetic ¢
il food, consumer products

wicals and metals I our environment,

and the workplace,

Reproductive Health: Ability 1o conceive, to carry a pregnancy, pregnancy guality and
outcomes, pubertal effects, and adult reproductive health disorders,
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exposures. For example, we know that children are not small
adults; they have different behaviors, metabolism, and
responses to infectious and environmental challenges. The
elderly may also be a population at special risk to environ-
mental chemicals,

CRITICAL AND SENSITIVE WINDOWS OF SUSCEPTIBILITY
A eritical window of suscepribility is a time-sensitive interval
during development when exposures to environmental con-
taminants can distupt or interfere with the physiology of
a cell, tissue, or argan (15, 16). It is a period characterized
by marked cellular proliferation and development and numer-
ous changing metabolic capabilities in the developing organ-
ism (16, 17). Exposures fo environmental contaminants
during this window may result in adverse, permanent, and ir-
reversihie effects that can have lifelong and even intergener-
ational impacts on health.

Researchers have suggested the need to also define sensi-
tive windows of susceptibility. Exposures during scensitive
windows of susceptibility may still affect development or re-
sult in eventual adult disease, hut with reduced magnitude
compared with the effect of exposure during the critical win-
dow of susceptibility (16, 18). For example, diethylstilbestrot
(DES) exposure reprograms the expression of estrogen re-
sponsive genes in Eker rats exposed on postnatal days 3-5
or 10-12 (critical window of susceptibility), leading to ia-
creased incidence of uterine leiomyoma. In contrast, rats
exposed on postaatal days 17-19 (sensitive window of suscep-
tibility} did not experience this developmental programming,
and had a rate of uterine leiomyoma that was elevated hut not
statistically different from control animals (19},

Given that development continues after birth, critical and
sensitive windows occur periconceptually (hefore, during,
and shortly after the fertilization of the egg) and during preg-
nancy, infancy, childhood, and puberty (Fig. 2).
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DEVELOPMENTAL PROGRAMMING AND FETAL OR!GINS
DF ADULT DiSEASE

Studies from the 1990s found that adverse effects on the fetal
environment, such as poor maternal nutrition, can result in an
increased risk of adult onset of chronic conditions such as
coronary heart disease (20-22). These findings led to the fetal
origins of disease hypothesis (commonly known as the
“Barker Hypothesis™), which propeses that exposures to ad-
verse insults during critical or sensitive windows of develop-
ment can permanently reprogram  pormal physiologic
responses, and thus give rise to illnesses and metabolic and
hormonal disorders later in life (23-283.

The DES Example

Prenatal exposure to DES, a synthetic estrogen and an
EDC, provides an unfortunate example of developmental
programming. DES was given to pregnant womes in the
US between 1938 and 1971 under the erroneous assumption
that it would prevent pregnancy complications. In fact, in
utero exposure to DES alters the normal programming of
gene families, such as Hox and Wnt, which play important
roles in reproductive tract differentiation (28-31). As a re-
sult, female offspring exposed to DES in atero are at in-
creased risk of clear cell adenocarcinoma of the vagina
and cervix, structural reproductive tract anomalies, infertii-
ity, and poor pregnancy outcomes, whereas male offspring
have an increased incidence of genital abnormalities and
a possibly increased risk of prostate and testicular cancer
{32). These observed human effects have been confirmed
in numerous animal models, which have also provided
information on the toxic mechanisms of DES. Animal ex-
periments have also predicted changes later found in
DES-exposed humans, such as oviductal malformations
{33}, increased incidence of uterine fibroids (34-36), and
second-generational effects (37, 38) such as increased men-
strual irregularities (39) and possibly ovarian cancer (40) in
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DES granddaughters and increased hypospadias in DES
grandsons (41, 42).

DES is but one example of how exposure to EDCs can dis-
rupt developing organ systems and cause abnormalities,
many of which appear only much later in life or in the subse-
quent generation {43), such as endometriosis, fibroids, and
breast, cervical, and uferine cancer in WOmEn; poor sperm
quality and increased incidence of cryptorchidism and hypo-
spadias in men; and subfertility and infertility in men and
women (28).

SIGNALS FROM WILDLIFE

For over a century, wildlife and laboratory animals have been
used to predict the human health effects of various environ-
mental contaminants. Although each species has its unique
attributes, a growing literature indicates that substantial con-
servation exists in the underlying molecular, cellular, and
physiologic systems associated with vertebrate reproduction
(44). For example, estrogen, androgen, and thyroid signaling
are essential for normal embryonic development and repro-
ductive activity in all vertebrates studied to date (3-5). Fur-
thermore, wildlife studies demonstrate the effects of levels
and mixtures of exposures in cur environment in genetically
diverse populations (44). Therefore observations from wild-
fife are directly relevant to agsessing potential environmental
influences on hurnan reproduction.

In the early 1990, studies began to associate environmen-
tal contamination with altered reproductive performance in
wild populations of fish. amphibians, reptiles, and birds
(45). For example, studies in fish demonstrate increased rates
of feminized male phenotype and redaced fertility from envi-
ronmental exposures to ethynylestradiol, a synthetic estrogen
found in birth control pills and increasingly in treated sewage
effluent; tributyltin, an antifonling agent used on boats; BPA;
tetrabromobisphencl A, a widely used flame retardant; and
nitrate, a common fertilizer (44). Studies in alligators inhab-
iting pesticide-contaminated lakes report reduced fertility
and increased occurrence of multioocyte follicles (ovarian
follicles with multiple rather than the normal single cocyte)
(46); alterations in folliculogenesis resulting in multioocyte
follicles have been associated with infertility and carly
embryonic loss in DES-treated mice (47, 48). Exposure of
reptilian embryos to endogenous (estradiol-178). pharma-
ceutical (e.g., cthynylestradiol, DES), or industrial (e.g.,
DDT, DDE, BPA, trans-nonachlor) estrogens during a critical
window of susceptibility during development induces sex re-
versil at male incubation temperatures, leading to increased
female sex ratios (49-52). In addition, exposure to even lower
concentrations of these contaminants alters steroidogenesis
in the ovary or testis in neonates and juveniles (33). F
and amphibians also experience effects following exposure
to endocrine-active compounds, including aberrant gonadal
morphology {e.g., the presence of cocytes in the testis, aler-
ations in Leydig and Sertoli celi morphology or number) (54,
33). This literature documents the endocrine-disruptive
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effects of a wide array of commercial chemicals and by-prod-
ucts, including pesticides; scwage contaminaats, such as
surfactants {e.g., octylphenol and nonylphenol) and pharma-
ceutical agents; plasticizers (e.g., phthalates); Bame retar-
dants {e.g.,, PCBs, polybrominated diphenol ethers,
tetrabromobisphenol A), and industrial pollutants (e.g.,
heavy metals, dioxin, polycyclic aromatic hydrocarbons)
{for reviews, sec (3. 6, 56-58)]. Furthermore, these effects
were caused by exposure to levels of chemicals found in
the environment.

CONGERNING TRENDS

There have been a number of concerning trends in human re-
productive health. The incidence of testis cancer, primarily
a disease of young men, has increased in Enrope, with a life-
time risk approaching 1% (59). In addition, young men born
today in Europe have remarkably low average sperm counts
and a high prevalence (approximately one in six) of abnor-
mally low sperm counts likely to cause fertility problems
{60}, New data in three cities (Boston, MA, US, Copenhagen,
Denmark, and Turku, Fintand} demonstrate a significant sec-
ular trend in serum testosterone (61-63). The details vary
somewhat, but together these studies suggest that testoster-
one has declined about 19 per year for the past 40-50 years.
This decline is consistent with the reduction in sperm concen-
tration reported hy Carlsen in 1992 (64), and these two trends,
taken together, increase the plausibility of a significant de-
crease in male reproductive function. For girls in the US,
there has been a reported decline in age of onset of breast de-
velopment and menarche over the last 30 years (65). Rapid
changes in health endpoints are of concern because they sug-
gest environmental and lifestyle, and thus aveidable, causes.

COMPELLING NEW SCIENCE: MOVING BEYOND GENETIC
DETERMINANTS

Genetic mutations are known to alier gene expression and
lead to disease. Environmental exposures have typically
been thought of as influencing genetics and health by causing
mutations. For example, it has long been known that radiation
leads to genetic mutations and increased risk of disease, such
as cancer.

However, research during the past decade has revealed that
many environmental exposures alsoe act through modification
of the epigenome (the collection of biochemical reactions
that determine the gene expression) of cells, leading to cither
immediate or latent adverse effects on reproduction. For ex-
ample, recent epigenetic research has revealed a possible
mechanism hy which in utero exposure to BPA heightens sus-
ceptihility to prostate cancer in adult rats; BPA alters the nor-
mal process of silencing, through hypermethylation, the
phosphodiesterase type 4 variant 4 gene that occurs with ag-
ing, thus clevating gene expression (66), BPA also perma-
nently aliers expression of HOXA10, a gene necessary for
uterine development {67). Epigenetic studies have also
shown that DES causes alterations in uterine tissuc
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architecture and morphoiogy and heightens s pHibility to
uterine adenocarcinoma by inducing permanent changes in
several estrogen-responsive genes (28). These arc but a few
examples of how the field of epigenetics has and will con-
tinue to contribute to our mechanistic understanding of the
impact of environmental contaminants on reproductive
health,

ENVIRONMENTAL CONTAMINANTS AND EFFECTS IN
MALES

Reproductive Effects of Early Life Exposures

Testicular development and the environment Over the past
{0-15 years, the central vole that deficient androgen produc-
tion or action during fetal testis development may play in the
arigin of reproductive disorders has been well documented,
and is reviewed in Sharpe and Skakkebaek (68).

There is a refatively high incidence of male reproductive
disorders that manifest at birth (cryptorchidism, hypospa-
dias) or in young adulthood {testicular germ cell cancer
(TGCC) and infertility] (69, 70). These four disorders are in-
creasing in prevalence in the West (69). They are risk factors

88

for each other and they share several, pregnancy-related risk
factors (68-70). Skakkeback et al. hypothesize that TGCC,
cryptorchidism, and some cases of hypospadias and low
sperm count comprise a testicular dysgenesis syndrome
(TDS) with a common origin in fetal tife (69}, The hypothesis
proposes that “abnormal testis development (dysgenesis),
which could have numerous primary causes, leads secondar-
ily to hormonal or other malfunctions of the Leydig and Ser-
toli cells during male sexual differentiation, lcading to
increased risk of reproductive disorders of the testicular sys-
tem” (Fig. 3} (68-70).

This hypothesis has been supported by findings in an ani-
mal model of TDS involving fetal exposure to the phthalate
DBP as well as by new clinical studies described in Sharpe
and Skakkeback {(68). Exposure of rats in wiero to DBP in-
duces a TDS-like syndrome in the male offspring (71-73%
this is manifest as dose-dependent induction of cryptorchi-
dism, hypospadias, and impaired spermatogenesis and infer-
tility. Focal dysgenesis (73, 74), subnormal fetal Leydig cell
function (71-73), and subnormal Sertoli cell proliferation
{75) and possibly function (73), consistent with changes pre-
dicted in the TDS hypothesis, are also demonstrated (69).

Schematic diagram to ilustrate how dysgenesis of the early fetal testis is thought to lead to abnormalities of

© somatic cell function, resuiting in hormonat changes and the downstream disorders that comprise testicular
dysgenesis syndrome {TDS). The central role of testosterone is highlighted by the blue boxes. Dashed lines show |
pathways that are hypothesized but unproven (Adapted from Sharpe and Skakkebaek [68]).
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Furthermore, the characteristics of the focal dysgenesis in-
duced by fetai DBP exposure in rats (73, 74)—malformed
seminiferous cords, Sertoli cell-only tubules with imma-
ture-appearing Sertoli cells and the abnormal occurrence of
intratubular Leydig cells—are all also reported in the testes
of men with TGCC (76-78).

A particularty important recent development is the obser-
vation that inhibition of androgen production or action in ro-
dents, resulting from transgenesis (79), DBP exposure (75), or
flutamide treatment (80), reduces Sertoli cell numbers sub-
stantially in the perinatal period and leads to downstream
TDS disorders. Thus, androgens appear to piay a determining
role during the most important periods of Sertoli cell prolifer-
ation {fetal and early postnatal tife) (68, 81) (Fig. 3). This find-
ing is consistent with data in humans showing that Sertoli cell
number increases during fetal life (when testosterone levels
are high) and during the period of the neonatal testosterone
rise (81, 82). Because Sertoli cell number in aduithood is
the primary determinant of sperm production and counts in
men {(81), it is hypothesized that reduction in testosterone
levels in the fetal testis, as a secondary consequence of dys-
genesis, could tead to reduced Sertoli cell numbers and, conse-
quently, low sperm counts in adulthood (Fig. 3). This is an
important finding, because Sertoli cells in the fetal testis in
all species so far examined do not express androgen receptors.
‘Therefore, antiandrogens appear to exert toxic cffects on male
reproductive development through multiple pathways (75).

The TDS syndrome is further supporied by studies that in-
duce hypospadias in CD1 mice through exposure to EDCs
during the critical period of urethrai development. These
chemicals include 17« estradiol; pesticides, such as vinclozo-
tin; pharmaceutical products, such as the antihistamine lorata-
dine; and the flame retardant benzophenone-2 (83). A recent
human study by Swan et al. (84) found in utero exposure to
phthalates associated with shortened (and thus less mascu-
line) male anogenital distance, which has also been observed
in numerous animal studies.

Based on the increasing prevalence of TDS disorders and
recent evidence for declining testosterone levels in men, en-
docrine disrupting chemicals in our environment are likely to
become ever more important in shaping the reproductive
health of young men in the present and next generation,

Prostate development and the environment Simifar to the
testis, male accessory sex glands and organs are also vulner-
able to environmental EDCs, with adverse effects manifest-
ing in adulthood. The developing prostate gland is
particularly sensitive to estrogens, and high-dose exposure
during a critical developmental window results in prostatic
intraepithelial neoplasia in adult rodent models (85). Early-
life exposure to estrogenic substances could sensitize the de-
veloping prostate to later risks from increased estrogen levels
that occur in the aging male. A study of rats treated neona-
tally to BPA followed by hormones that mimic the aging
male in adulthood showed a significantly higher prostatic in-
traepithelial neoplasia incidence and score compared with
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conirols {rats exposed only to BPA nconatally or those given
only tbe aging hormones in adulthood) (86). As discussed
above, this heightened predisposition to prostate carcinogen-
esis results from permanent alterations to the prostate epige-
nome {66).

Reproductive Effects of Adult Exposures

Hauser and Sokol (87) review human and animal evidence on
exposure to several classes of environmental contarminants dur-
ing adulthood and adverse male reproductive outcomes. In the
past two decades, numerous animal and clinical studies have
provided evidence that a variety of chemicals can disrupt the
hypothalamic—pituitary~testicular axis by acting as hormonal
antagonists or agonists or by disrupting the biochemical pro-
cesses regulating hormone secretion (87).

Consistent with the effects of prenatal exposure discussed
above, rodent models of pubertal and adult exposure to phtha-
Jates report testicular toxicity characterized by testicu-
lar atrophy, reduced sperm counts, altered Leydig cell
structure and function, Sertoli cell toxicity, and increased
germ cell apoptosis (68). These studies indicate an age-de-
pendent sensitivity to exposure, with prenatal exposure caus-
ing the most, and adult exposures the least, severe effects.
Studies of phthalate exposure and male reproductive health
in humans are limited and inconsistent, For example, certain
phthalate metabolites (MBP and MBzP) were associated with
decreased sperm quality among US (88) but not among
Swedish men (89). The differences across studies, such as
the ages of the population (older in the US) or the source of
the men (general population in Sweden and infertile couples
in the US), may account for some of the differences in study
resuits, but may also suggest that a subpopulation of men may
have increased susceptibility to phthalate exposure (87).

PCBs are another industrial contaminant for which data on
prenatal and aduit exposures in humans are available. For ex-
ample, epidemiologic studies of high-dose exposures from
accidental food contamination report abnormal sperm mor-
phology, higher oligozoospermia rates, and reduced hamster
oocyte penetration 20 years after exposure (90). Effects on
sperm quality resulting from prcnatal exposure were similar:
abnormal morphology, decreased motility, and reduced ham-
ster oocyte penetration (91). Studies to date of lower dose, en-
vironmental exposures to PCBs support an association with
reduced semen quality, specifically reduced sperm motility
92).

Heavy metals such as lead were among the first recognized
human reproductive toxicants (93). Animal, clinical, and ep-
idemiologic studies have demonstrated that exposure to lead
disrupts ail fevels of the reproductive axis, with the central
nervous system and testis appearing to be the most sensitive
organs and puberty a critical window of susceptibility (94—
96). Epidemiologic studies report a dose-related suppression
of spermatogenesis, normal or decreased scrum testosterone,
and inappropriately normal urinary gonadotropins in the face
of low testosterone levels in men with higher blood lead
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levels (97). Recent findings suggest that lead may also induce
chromosomal abnormalities and cause infertility by interfer-
ing with the acrosome reaction in spermatozoa (98). Human
studies evaluating other heavy metals suggest that cadmium,
mercury, and boron may also disrupt male reproduction {(99).

Dibromochloropropane {DBCP) is the most characterized
agricultural chemical with respect to male reproductive toxic-
ity. Occupational exposure to DBCP produced: azoospermia
and oligospermia, germinal epithelium damage, genetic alier-
ations in sperm (such as double Y-bodies), male subfertility,
increased rates of spontancous abortions in wives of exposed
workers, hormonal imbalances, and altered sex ratio in off-
spring (100). Reversibility of effects following cessation of
exposure are variabie (101, 102). The reproductive toxicity
of other agricultural chemicals such as organophosphate pes-
ticides, vinclozolin, and DDT is less well characterized in hu-
mans; nevertheless, animal and human studies demonstrate
these chemicals to have adverse effects on semen quality as
well as antiandrogen properties (100},

Additional classes of chemicals that are of particular inter-
est hecause of widespread human exposure and animal evi-
dence of reproductive toxicity, but for which human data
are lacking or minimal, include: those used in consumer
products, such as BPA, parabens, and phthalates; pyrethroid
pesticides; and air poliution (87).

ENVIRONMENTAL CONTAMINANTS AND EFFECTS IN
FEMALES

Reproductive Effects of Early-Life Exposures

Prenatal exposure to environmental factors can modify nor-
mal cellnlar and tissue development and function throngh de-
velopmental programming, such that women may have
a higher risk of reproductive pathologies and metabolic and
hormonal disorders later in life (23-27). Woodruff and Walker
(28) review new research on the cffects of environmental
cstrogen exposure, during key developmental windows of
susceptibility, on normal reproductive development of the
ovaries and the uterus, and on the link to specific disease states
in the aduit.

Ovarian folficular development and the environment The
ovarian follicle is the functional unit of the ovary, and is com-
prised of an oocyte surrounded and supported by the somatic
granulosa and theca cells (28}. The health of the follicle can
impact the health of the woman as well as the health of her
offspring. For example, decreased numbers of follicles, mul-
tioocyte follicles, and incomplete follicular development can
all result in decreased fertility. The precise mechanisms in-
volved in carly ovarian follicle formation are not known,
but arc essential in organizing the fetal ovary and establishing
the postnatal follicle number that will provide the female with
sufficient oocytes for a lifetime of fertility (28).

Estrogen and activin are two known factors that play an
important role in regulating oocyte and follicle development
and funetion (103-1 12), and aberrant development and ovar-
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ian pathologies are observed in mice exposed to neonatal es-
trogen or activin. Neonatal exposure of rats to estradiol
benzoate has been show to delay follicle and interstitial devel-
opment (1 13). Neonatal exposure to DES or the natural estro-
gen estradiol results in lack of corpora lutea in adult mice
(114), suggesting that these effects persist beyond reproduc-
tive tract development and impact fertility in the adult, Neona-
tal exposure to DES, estradiol, or the phytoestrogen genistein
also induces formation of multioocytic follicles in mice (115~
F17)——an effect that is also reported in alligators exposed to
environmental estrogenic contaminants (see above) (46). Ad-
ditionatlly, activin administered during the critical, postnatal
period of primordial follicle formation changes the number
of postnatal follicles (28, 118). Current mechanistic studies
are exploring whether neonatal estrogen exposure aiters acti-
vin signaling in the ovary; pretiminary findings of decreased
activin subunit gene expression and impacted activin signaling
in the mouse ovary support this hypothesis (28).

Uterus development and the environment Women exposed
to DES in utero during critical periods of reproductive tract
development developed several types of reproductive tract
abnormalities, as well as an increased incidence of cervi-
cal-vaginal cancer later in life (1 18). Animal studies that sim-
ulate the human DES experience have since shown that
exposure of the developing reproductive tract of CD1 mice
to DES imparts a permanent estrogen imprint that alters repro-
ductive tract morphology, induces persistent expression of the
lactoferrin and c-fos genes, and induees a high incidence of
uterine adenocarcinoma (119-121). Experiments in rats
have shown exposure to DES during the critical window of
uterine development leaves a hormonal imprint on the devel-
oping uterine myometrium in rats that were genetically pre-
disposed to uterine leiomyoma (28), increasing the risk for
adult uterine Iciomyoma from 65% to >90% and increasing
tumor multiplicity and size (35). DES-induced developmental
programming appears to require the estrogen receptor
a {122}, suggesting that signaling through this receptor is cru-
cial for establishing developmental programming.

Studies have now been extended beyond DES to demon-
strate that other environmental estrogens reprogram gene ex-
pression in the uterus (28): exposure to genistein and BPA
during the window of maximum sensitivity to developmental
programming induces the expression of the estrogen-respon-
sive genes calbindin and progesterone receptor. Neonatal BPA
exposure attenuated estrogen-responsive genes, whereas gen-
istein exposure induced an even higher level of estrogen re-
sponsiveness than DES ecxposure. In contrast to DES,
exposure to these environmental estrogens does not disrupt
ovarian function in adult females, which continue to cycle
normally.

Reproductive Effects of Adult Exposures

Mendola et al. (123} review the growing body of epidemio-
logic and occupational studies showing that environmental
cxposures can interfere with all developmental stages of

20



91

reproductive function in adult females, including puberty,
menstruation and ovulation, fertility and fecundity, and men-
opause.

Puberty Environmental contaminants can accelerate or delay
pubertal development. Lead exposure delays puberty in girls,
even at very fow levels (<5 micrograms per deciliter) (124—
126). Earlier age at puberty has been associated with expo-
sure to with phthalates (127), DDT (128), DDE (129), and
PCBs (126).

Menstrual and ovarian function Variations in menstrual and
ovarian function have been observed following consumption
of drinking water disinfection byproducts and fish contami-
nated with PCBs and other poliutants; similar associations
were noted in studies using biologic markers of 2,3,7,8 tetra-
chlorodibenzo-p-dioxin (TCDD), DDT, DDE, and PCBs
(123). These studies generally describe functional variations
(e.g., long or short cycles, changes in juteal or follicular
phase) that indicate an underlying perturbation of hormones
rather than the development of clinical disorders, although
long-term effects are not known.

Shorter cycles have been observed for occupational ex-
posure to lead (130} and to chlordibromoethane in drinking
water {{31). Longer cycles have been observed in studies of
EDCs such as TCDD (132), hormonally active pesticides
(133}, serum PCBs (134), and multiple industrial chemicals
(e.g., ethylene glycol ethers) used in the semiconductor in-
dustry (135). Menstrual disorders such as missed periods
and abnormal uterine bleeding were also observed (130,
133, 134}, Other studies found menstrual abnormalities,
such as abnormal menstrual bleeding with no change in cy-
cle length, associated with PCBs or metal exposure {136,
137

Follicle-stimulating hormone is decreased in women ex-
posed to pentachlorophenol (138). Progesterone and estrogen
are reduced in women exposed to DDT and DDE (139, 140).

Endometriosis has been widely studied in relation 1o envi-
ronmental exposures, beginning with dioxin-induced endo-
metriosis in monkeys. Most studies considering PCBs have
found increased serum levels among endometriosis cases,
compared with controls (123). Phthalate esters have also
been associated with endometriosis among some women
(141, 142),

Fertility and fecundity Fertility and fecundity studies in-
clude time to pregnancy and spontaneous abortion outcomes
as well as studies of infecundity and other measures of sub-
fertility (123). Lead is consistently observed to be a repro-
ductive toxicant, causing decreased fertility and increased
pregnancy loss (130, 143). Pregnancy loss has also been as-
sociated with DDE in most studies (144146},

Working with or applying pesticides, primarily in agri-
cultural and horticultural settings, appears to consistently
reduce fertility and fecundability (147-152). Preconception
exposure, but not exposure during pregnancy (153), ap-
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pears to elevate risk for spontaneous abortion (154). Pesti-
cides are detrimental to both fecundity and fertility in the
limited number of animal studies conducted to date (155,
156).

Additional environmental exposures, including solvents,
radiation, and other compounds, arc also associated with dec-
rements in human female fertifity, but the literature is limited
or inconctusive (123). In particular, studies on solvent expo-
sure in a variety of settings (157-159) suggest decreases in
fertility. One study found an increase in recurrent miscarriage
associated with BPA (160), a finding that is consistent with
the disruption of cogenesis through meiotic disruption and
aneuploidy in mice exposed to environmentaily relevant
fevels of BPA (161, 162).

Menopause Menopause has not been extensively studied,
but carlier age at menopause has been observed with expo-
sure to serum dioxin (163), DDT, DDE, and other pesticides
{164-166). Anima} studies report disruption of folliculogen-
esis in mice exposed to lead (167) as well as follicle destruc-
tion after exposures to mancozeb, dibromoacetic acid,
polycyclic aromatic hydrocarbons, cyclophosphamide, and
4-vinylcyclohexene diepoxide {168-173), suggesting possi-
ble mechanisms relevant to human disorders associated
with these exposures.

ENVIRONMENTAL EXPOSURES DURING PREGNANCY AND
ADVERSE BIRTH DUTCOMES

Windham and Fenster (174) review the epidemiologic litera-
ture on exposure to certain environmental contaminants dur-
ing pregnancy and adverse birth outcomes, such as low birth
weight, intrauterine growth retardation (IUGR), preterm
delivery, and stiltbirth,

Exposure to Environmental Tobacco Smoke (ETS) re-
duces mean birth weight (slightly increasing the risk of
TUGR), and increascs the risk of preterm delivery (175,
176). Studies of water disinfection byproducts support an as-
soctalion between exposure and IUGR, with little consistent
effect on preterm delivery (174, 177-179), The weight of ep-
idemiologic evidence also suggests that high levels of expo-
sure to DDT or DDE is associated with adverse fetal growth
outcomes and preterm delivery (174). Studies of organophos-
phate cxposure and reproductive outcomes have suffered
from lack of a standard validated measure of exposure. How-
ever, despite inconsistencics in study results, the weight of
evidence and precautionary principle suggest that exposure
to organophosphates should be avoided during pregnancy
(174).

MODVING FORWARD

At the Summit, participants from research, academic, health
care, government, advocacy, and community sectors identi-
fied the most important needs and directions for advancing
reproductive environmental health through research, heaith
care, policy, community action, and occupational health.
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Research

Participants in the research break-out group focused on iden-
tifying the critical research directions and key needs for
advancing the science database on environmental reproduc-
tive health. They identified priority actions in two main areas:
communication and research priorities that will benefit from
continued dialogue among government agencies, basic scien-
tists, epidemiologists, clinicians, and the generat public, who
all have critical voices in the discussjon,

1. There is a need for better communication to foster
collabarations:

To enhance collaborations among researchers and between
researchers and granting agencies, the group proposed the
following.

e Foster technologies that encourage collaboration, such
as listservs and Web-based databases of tissue banks,
Work with government agencies and universitics to pro-
mote collaboration among researchers, such as broaden-
ing the definition of a principal investigator to include
project leaders in a program project or center grant.
Develop opportunities for researchers to meet and dis-
cuss collaborations in environmental reproductive health
research, such as at professional society meefings.

2. Critical research directions in environmental reproduc-
tive health

The following priorities were identified:

Human and animal studies that are longitudinal and take
into account the full life cycle, including prenatal expo-
sures (e.g., The National Children’s Health Study).
Leverage existing mechanisms of data collection to in-
corporate semen analysis into the US Centers for Dis-
ease Control and Prevention’s NHANES study.
Biologic measurement collection and banking should be
incorporated into epidemiologic study designs for future
research,

Developmient of biomarkers of exposure and preclinical
indicators of disease in animals and humans, and better
biomarkers of human fertility.

Strategies to address regulatory obstacles such as inter-
preting and working with the Health [nsurance Portabil-
ity and Accountability Act rules.

Increased funding for emerging areas of research on in-
dividual and mixtures of chemicals and their effects on
the epigenome; fetal programming and transgenera-
tional effects; tow-dose effects; nontraditional dose—
response curves; and crosstalk among endocrine systems
and receptors.

Develop systems to identify new emerging contami-
nants.

Health Care Professionals

Participants in this break-out group, comprised primarily
of health professionals and health-affected groups or patient
advocates, discussed what health care professionals need in
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order to educate and advocate for patients. Participants
agreed that:

» Health care professionals need to be well-informed
about the sources and effects of environmental and
workplace contaminant exposures, especially in relation
10 periconceptional, prenatal, carly infancy, and child-
hood windows of susceptibility.

Because of the complexity of analyzing exposures and
difficulty in predicting precise heaith effects in a given in-
dividual, health care professionats must address uncer-
tainty when communicating with patients on these issues.
Health care professionals need to take a precautionary
stance and provide patients specific advice on avoiding
exposures,

Health care professionals and scientists can help inter-
pret complex scientific research for legisiators and the
public to suppert better regulation of contaminants,
leading to reduced exposures.

Some important needs of health care professionals include:

o Clear, simple-to-use heaith information tools that list
contaminants and sources of exposure, ways to reduce
exposures, and health effects of specific exposures.
Tools need to be developed callaboratively by scientists,
health care professionals, and advocacy and community
groups to be relevant and appropriate to a diversity of
populations.

Education on reproductive environmental health should
be included in medical, nursing, and public education.
Health care professionals should take a work history and
inquire about patients’ exposures, ideally before preg-
nancy. This is not the current standard of practice.

Examples of health information tools available o health
professionals The Pediatric Environmental Health Tool Kit
provides easy to use, anticipatory, age-appropriate guidance
on how to minimize harmful pediatric environmental expo-
sures (hup:/fpsr.ige.org/ped-env-hith-toolkit-project.htm).
The Hazard Evaluation System and Information Service is
comprised of informational materials, training, and a work-
place hazard helpline for workers and health professionals
for a number of warkplace reproductive and developmental
hazards (http://www.dhs.ca.gov/ohh/HESIS/hesispubs htm.).

Poticy
Participants from all sectors represented at the Summit iden-
tified four key policy needs:

1) Advance models for comprehensive chemicals evalua-
tion at local, state, and national levels and develop effective
chemical regulation.

Because there is such a lack of data on chemicals that are
already on the market, comprehensive testing shoutd be re-
quired for chemicals remaining on the market, and premarket
testing should include reproductive environmental health
outcomes. The testing should cvaluate effects on both the

20
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environment and human health, assess exposures at different
stages of development, and identify cumulative and synergis-
tic impacts. The review of the testing results needs to include
mechanisms for reducing, limiting, or removing chemicals
that pose reproductive health risks.

2} Improve the science base: increase resources and im-
prove methods to enhance research on environmental repro-
ductive health.

Key areas include developing improved and faster screen-
ing technologies to more quickly identify potentially harmful
chemicals and improving research design to: better identify
developmental effects that can occur from exposures during
important reproductive windows; track impacts that can be
passed on through multiple generations; and assess low-
dose effects and effects from multiple exposures to chemicals.

3) Improve the use of science in decision making.

Participants noted that there are a number of steps between
development of scientific findings and then using those find-
ings to make policy decisions. The process for doing this can
be complicated and highly technical. Further efforts should
tocus on acknowledging uncertainty in the science and allow-
ing for action in the face of this uncertainty, increasing steps
to Jimit undue influence or bias in the review and synthesis
process, and incorporating low-dose effects and exposure to
multipie chemicals into decision making and risk assessment.

4} Right to know: improve information given to consumers
and workers on environmental contaminants in products.

Participants identified the need to address the inadequacies
of consumer product fabeling and Material Safety Data Shects,
as well as the obstacles that trade secret protections place on
accessing information on consumer product ingredients.

Community Action

Summit participants gathered to talk about the science in the
context of environmenta] justice, occupational health, and re-
productive justice. Participants noted that learning about po-
tentially hazardous chemicals in everyday products and in the
workplace and their effects on babies in utero are powerful
personal motivators toward further education and activism.
However, placing the responsibility on individuals to avoid
everyday toxins such as mercury in fish or hazardous chem-
icals in common houschoid products is not an effective strat-
egy for protecting reproductive heaith. Efforts by community
members, scientists, epidemiologists, clinicians, activists,
comimunications strategists, and spokespeople will be more
successful if they work toward a reformed and improved pub-
lic health policy that adequately regulates chemicals and
reduces exposures.

Safe Work

Participants in the Safe Work break-out group discussed the
implications of the science and key needs for improving
worker health and safety. The group noted that more attention

£ .’?‘g
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needs to be paid to workers’ exposure within the area of en-
vironmental health. Their discussion also echoed themes
from some of the other groups, such as the need for better
communication of the science and improved methods for
making decisions in the face of uncertainty that consider
worker health. They also identified some unique needs of
workers and proposed the following:

* Reduce permissibie exposure levels to chemicals that
harm reproduction and development so that they are
more in line with environmental exposure limits. in ad-
dition, permissible exposure limits should reflect the
toxicity of exposure to mixtures of chemicals used in
the workplace, rather than exposure to chemicals indi-
viduaily.

Exposure assessment and monitoring in occupational
settings should be expanded.

Expand occupational health researchers’ access to
workers so that health consequences can be identificd
and corrected.

Develop alliances that can improve health across differ-
entsectors, For example, making the connection between
worker safety and hospital patient safety (concerning
phthalates) and fostering alliances between environmen-
tal health groups and labor and worker groups.

CONCLUSION

In conclusion, the UCSF-CHE Summit on Environmenial
Challenges to Reproductive Health and Fertility provided
a view of critical scientific information that underscores the
need for further efforts to improve reproductive health. One
common theme throughout the Summit was communication
and collaboration, Scientists bring unique and important con-
tributions 1o studying the impact of environmental contami-
nants on reproductive heaith. A goal of moving forward
from the Summir is to bring together epidemiologists, basic
scientists, clinicians, and clinical rescarchers to approach
the study of environmental contaminants on reproductive
health in an integrated way. However, such research is most
valuable, and could be of highest benefit for human health,
if it is conducted in collaboration with health-affected and
community-based groups that can facilitate focusing research
questions on the most pressing issues of the most affected
constituencies. Comniunication across scientific disciplines
and to among scientists, health care providers, health-
affected groups, and the public, as well as efforts in research,
education, and policy, are key to reducing the adverse im-
pacts of environmental contaminants and to enhancing the
reproductive health of this and future generations,
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RESPONSES BY HON. JAMES GULLIFORD TO ADDITIONAL QUESTIONS
FROM SENATOR BOXER

Question 1. Dr. Giudice. please describe how sensitive the human reproductive
and other hormone controlled systems can be to toxic chemicals during periods of
particular vulnerability, such as pregnancy or when infants are rapidly developing
in the first few years after birth?

Response. Critical and sensitive windows occur periconceptually (prior to, during
and shortly after the fertilization of the egg) and during pregnancy; infancy, child-
hood and puberty (Woodruff et al. 2008). A critical window of susceptibility is a
time-sensitive interval during development when exposures to environmental con-
taminants can disrupt or interfere with the physiology of a cell, tissue or organ
(Louis In Press; Morford et a!. 2004). It is a period characterized by marked cellular
proliferation and development and numerous changing metabolic capabilities in the
developing organism (Calabrese 1986; Louis In Press). Exposures to environmental
contaminants during this window may result in adverse, permanent and irreversible
effects that can have lifelong and even intergenerational impacts on health. Re-
searchers have suggested the need to also define sensitive windows of susceptibility.
Exposures during sensitive windows of susceptibility may still affect development or
result in eventual adult disease, but with reduced magnitude compared to the effect
of exposure during the critical window of susceptibility (Ben-Shlomo and Kuh 2002;
Louis In Press). For example, diethylstilbestrol (DES) exposure reprograms the ex-
pression of estrogen responsive genes in Eker rats exposed on post-natal days 3—
5 or 10-12 (critical window of susceptibility). leading to increased incidence of uter-
ine leiomyoma. In contrast, rats exposed on post-natal days 17-19 (sensitive window
of susceptibility) did not experience this developmental programming and had a rate
of uterine leiomyoma that was elevated but not statistically different from control
animals (Cook et al. 2007).

THE DES EXAMPLE

Prenatal exposure to DES, a synthetic estrogen and thus an endocrine disrupting
chemical (EDC), provides an unfortunate example of the influence of exposure to an
endocrine disrupting compound during a critical window development. DES was
given to U.S. pregnant women between 1938 and 1971 under the erroneous assump-
tion that it would prevent pregnancy complications. In fact, in utero exposure to
DES alters the normal programming of gene families, such as Hox and Wnt, that
play important roles in reproductive tract differentiation (Miller et al. 1998; Pavlova
et al. 1994; Taylor et al. 1997; Woodruff and Walker In Press).

As a result, female offspring exposed to DES in utero are at increased risk of clear
cell adenocarcinoma of the vagina and cervix, structural reproductive tract anoma-
lies, infertility and poor pregnancy outcomes, while male offspring have an in-
creased incidence of genital abnormalities and a possibly increased risk of proState
and testicular cancer (Schrager and Potter 2004). These observed human effects
have been confirmed in numerous animal models which have also provided informa-
tion on the toxic mechanisms of DES. Animal experiments have also predicted
changes later found in DES-exposed humans. such as oviductal malformations
(Newbold et al. 1983), increased incidence of uterine fibroids (Baird and Newbold
2005; Cook et al. 2005; McLachlan et al. 1980) and second— generational effects
(Newbold et al. 1998, 2000) such as increased menstrual irregularities (Titus-
Ernstoff et al. 2006) and ovarian cancer (Blatt et al. 2003) in DES-granddaughters
and increased hypospadias in DES-grandsons (Brouwers et al. 2006; Klip et al.
2002).

DES is but one example of how exposure to EDCs can disrupt developing organ
systems and cause abnormalities that only appear much later in life or in the subse-
quent generation (Colborn et al. 1996). Other examples include: prenatal exposure
to bisphenol a, an estrogenic chemical, in mice resulted in effects on the daughters
developing eggs (Susiarjo and Hunt In Press), and prenatal exposure to phthalates,
an anti-androgenic chemical, can result in adverse effects on male reoproductive de-
velopment such as poor sperm quality and increased incidence of cryptorchidism
(undescended testis) and hypospadias (abnormal penis development) (Woodruff et at,
under review).

Question 2. Dr. Giudice. could you please explain the importance of considering
human exposures to multiple chemicals on very delicate biological systems. like the
human endocrine system?

Humans are exposed daily to a mixture of environmental contaminants in air,
water and food. In a recent biomonitoring study of over 150 contaminants, the U.S.
Centers for Disease Control and Prevention (CDC) reported that all 150 chemicals
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were detected in some portion of the U.S. population and that several of the chemi-
cals, such environmental tobacco smoke, lead, mercury and phthalates, are detected
in nearly all or all of the population (CDC 2005). These and similar biomonitoring
efforts improve our understanding of current body burdens of environmental con-
taminants. With this knowledge comes a need for better science on the health risks
associated with current patterns of exposure, including increased risks resulting
from exposures to multiple chemicals. For example, the majority of studies and reg-
ulatory focus have been on exposures to individual phthalates, which may underesti-
mate the actual risks. Over 95 percent of the population from ages 6 and to over
65 years is exposed to at least 5 phthalates on a regular basis (Silva et at 2004).
Certain phthalates can inhibit testosterone synthesis, thus decreasing testosterone
levels. Reducing testosterone levels in rats during in utero development can results
in adverse effects on male reproductive development including decreased sperm
counts, decreased ano-genital distance, hypospadias, cryptorchidism, and decreased
size or agenesis of the accessory sex glands (Woodruff et al., under review). The se-
verity of effects increases with the dose.

Recent studies show exposure to mixtures of chemicals that can reduce testos-
terone levels can have dose-additive effects. Rats exposed to a mixture of pesticides
that can decrease testosterone levels, vinclozolin, procymidone, and flutamide, at
doses that would not have caused hypospadias alone, resulted in over 50 percent
of animals with hypospadias (Christiansen et al. 2008). Another study found pre-
natal exposure to a mixture of seven phthalates and pesticides produced cumulative,
dose additive outcomes in the androgen-dependent tissues (Rider et al. 2008).

A study of the thyroid system has found similar results. A study of a mixture of
18 thyroid disrupting chemicals (dioxins, dibenzofurans and PCBs) was tested at
doses comparable to human exposure levels for effects on thyroid hormone levels in
rats. The mixture had a dose-additive effect on thyroid hormone levels at environ-
mentally relevant doses and a 2-3 fold greater than dose-additive effect at higher
doses (Crofton et al. 2005).

The studies show that chemicals acting on the same system can have cumulative
effects. Assessments considering single chemicals in isolation are therefore likely to
underestimate the potential effects from real-world exposure to chemical mixtures
(Woodruff et al., under review).

Finally. biomonitoring data indicate that more effort is needed toward approaches
that identify and mitigate exposure to harmful chemicals prior to measuring these
contaminants in people.

Question 3. Dr. Giudice. as a public health professional and scientist. how impor-
tant is transparency in ensuring a valid and strong scientific process?

Response. To make informed decisions. it is critical we have the best science avail-
able to inform what we know and what we do not know about how environmental
chemicals can influence health. Science is an iterative process, as scientific inquiry
moves forward, further insights are gained and new questions arise. Capturing and
translating the complexities of the science is an ongoing challenge in the regulatory
and policy arena. While science pursues new areas of inquiry, decision making re-
quires timely answers to questions about risks and hazards to public health in order
to mitigate future or current potential harm (Woodruff et al., under review). Regu-
latory context also requires a different sufficiency of evidence. For example, it is not
necessary to identify every mechanistic step leading from exposure to outcome to
make decisions that consider public health. For example, regulatory decisions are
often made based on evidence that a chemical is “likely” to cause a particular out-
come, such as cancer. Transparency is an important part of the scientific process—
it allows full evaluation of the methods and protocols used from which conclusions
are drawn. Without transparency, we cannot fully evaluate the findings from stud-
ies nor the conclusions, and this limits our ability to make informed decisions.

Question 4. Dr. Giudice. at the hearing. another witness raised questions about
some of the data you relied upon in your testimony. Would you please elaborate on
the scientific information you relied upon in your statements. with citations to the
literature?

Response. In the beginning of my testimony, I referred to some concerning trends
in reproductive health. The sentence and references are below: Compared to 30
years ago, over 25 percent more women get breast cancer (NCI 2004), over 45 per-
cent more men get testicular cancer (Bray et al. 2006; Sokoloff et al. 2007), and 76
percent more men get proState cancer (Penson and Chan 2007).

Senator BOXER. Thank you very much, Doctor.

Our next majority witness is Annette Gellert, Co-Founder and
Chair of WELL Network. Welcome.
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STATEMENT OF ANNETTE GELLERT, CO-FOUNDER,
CHAIR, WELL NETWORK

Ms. GELLERT. Good morning, Chairman Boxer, members of the
Committee. Thank you for this opportunity to testify.

My name is Annette Gellert. I am a wife and the mother of three
children. I am a Founder of the WELL Network, which promotes
green planning, a comprehensive process between industry, govern-
ment, scientists and informed citizens to solve together environ-
mental health problems.

I am also Chairman of Resource Renewal Institute, whose Green
Plan Center researches advanced environmental management
strategies.

After a bill was introduced in California concerning biomoni-
toring, I wanted to know what potentially toxic chemicals might be
inside my family. My family and I had our blood tested in 2006 by
the Environmental Working Group to determine possible exposure
to 70 toxic chemicals. I was alarmed to find out that I had 36
chemicals in my body and shocked that my 16 year old daughter,
Heather, had 34 chemicals in hers. There were similar results in
the rest of the family. Heather has been on the planet for such a
short time, yet she lives in a much more toxic environment.

Of the chemicals that were found in our bodies, some have al-
ready been restricted in the European Union. These chemicals are
suspected of being harmful to the thyroid, as well as reproductive
and neurological systems. I am worried about my children’s health.
I am worried about my children’s ability to reproduce. I am worried
a})out the health of their children, our grandchildren. I am not
alone.

I will do everything in my power to protect my children and I am
here to ask you to do the same. I am a reproductive cancer sur-
vivor, cancer of the placenta is what I had. Too many of my friends
are fighting cancer. While I was preparing for this hearing, I got
very bad news. My husband, Fred, was diagnosed with bladder
cancer. We are going through that now.

A known cause of bladder cancer is industrial chemical exposure.
No doubt many of you in this room have similar stories. The cancer
rate keeps going up.

There is mounting evidence that numerous chemicals in our envi-
ronment are seen as contributors to illness. Some of them are
known carcinogens. When my children needed Tylenol in school, it
required my written permission. When they are exposed to chemi-
cals, it happens without my permission and without my knowledge.

We come into contact with toxic chemicals all the time, from cos-
metics to electronics to cleaning agents to plastic containers to chil-
dren’s toys to baby bottles and teethers. We are exposed to harmful
chemicals in every aspect of our lives. We have had no choice in
our past exposures and continue to have little choice now.

Only a very small percentage of chemicals have been tested for
toxicity. We are in a crisis. America needs a new approach, a prov-
en, better way, green planning. The key to progress is building
trust that promotes cooperation between sectors, Government, in-
dustry, science and an informed public. This strategy is working
very well in other countries, where it has been in action for nearly
20 years, creating environmental and economic success.
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And now the EU has introduced REACH, a new integrative
chemicals policy which is already having an effect, setting the
terms for global markets and manufacturing and market access.
We are not scientists or chemists. Our concerns represent millions
of other women who fear the impact of products we use daily.
There is virtually no information we can trust on whether products
are safe or not. We need to make those decisions by ourselves.

There is no American scientific body that has assessed all chemi-
cals in common use to determine their impact on human health
and no place to get that information. We are greatly concerned that
by falling behind other countries’ regulations, the United States
will become the dumping ground for all the products that cannot
be sold in Europe. Because their regulations are stricter than ours.

In the United States, we must prove harm before a product is re-
moved. In Europe, industry must prove safety before a chemical is
introduced. We urge you to protect us and start this process by
looking at chemicals in a comprehensive way. It is the right thing
to do.

Thank you.

[The prepared statement of Ms. Gellert follows:]
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Testimony of Annette Gellert
U.S. Senate Committee on Environment and Public Works
on
“Oversight on EPA Toxic Chemical Policies”
Tuesday, April 29, 2008

Senator Barbara Boxer, Chairman
Senator James M. Inhofe, Ranking Member
Dirksen Senate Office Building, Washington, DC

Good morning, Chairman Boxer, Senator Inhofe, and other members of the committee.
Thank you for this opportunity to testify on the need for better oversight of toxic
chemicals in our country.

My name is Annette Gellert. I am a wife and the mother of three children. I run a
charitable foundation and a family business with my husband, Fred.

I am the founder of WELL Network, which promotes green planning, a cooperative
process between government, industry, and informed citizens to solve environmental

health problems comprehensively.

I am also chair of the board of Resource Renewal Institute, whose Green Plan Centel
researches the most advanced environmental management strategies in the world.

I am going to talk about 3 things:

1) Concern for the health of future generations

2) Green planning and green chemistry

3) Hope for United States leadership on comprehensive chemicals policy
After a bill was introduced in the California legislature conceming bio-monitoring, I
wanted to know what potentially toxic chemicals might be present in each of my family
members. My husband, daughter, two sons, and I had our blood and urine tested in 2006
to determine exposure to 70 chemicals.
I was alarmed to learn that I had 36 of these chemicals in my body, and shocked that my

16 year-old daughter, Heather, had 34 chemicals in her body. Heather has been on the
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planet for a lot shorter time than I have, yet she lives in a much more toxic environment..
Heather's exposure to man-made chemicals began with me. I passed on chemicals from
my own body to hers through the placenta and in breast milk.

Ofthe chemicals that were found in our bodies, some have already been restricted in the
European Union. These chemicals are suspected to be harmful to thyroid function and
reproductive and neurological systems. They are found in the umbilical cord blood of
newborn babies. ' )

I am worried about my family’s health.. I am worried about my children’s ability to have
children without complications. I am worried about the health of their generation’s
offspring—our grandchildren. And I am not alone.

There is mounting evidence that numerous chemicals in our environment are contributing
to illness. Some of them are known carcinogens. I am a cancer survivor and my husband
is battling bladder cancer now. We, like millions of Americans, had no idea we were
being exposed to chemicals that might have contributed to these conditions. We had and
continue to have no choice in the matter.

When my kids needed medicine in school, I had to give written permission for them to
get it. We do not have such protection when it comes to chemicals routinely used in
millions of products and used by hundreds of millions of people.

New chemicals that have been introduced since 1981 when the Toxic Substance Control
Act (TSCA) was implemented, are subject to rudimentary screening by EPA before they
go on the market. But 30% of chemical substances produced and used today were
grandfathered in, as of 1981. Many pre-TSCA chemicals come into contact with the
human body daily—from fertilizers, to cookware, to cosmetics, to electronics, to cleaning
agents, to food, to water in plastic bottles. These chemicals are in toys, baby bottles,
teethers, plastic food containers, home furnishings, and building materials. We are
exposed to chemical substances in every aspect of our environment and lives.

I share with every family in the country the concern of not knowing what is safe. The
information we need is largely unavailable for the majority of products in the
marketplace.

This is why I, representing WELL Network, am here today.

There are many women, in California and around the nation that are dedicating our
collective efforts to bring a more integrated, transparent approach to managing chemical
exposure in the United States. What is referred to as “green planning” is a long-term,
multi-sector process of environmental management that relates to health, society, and
economy. We recognize that it is only through cooperation and compromise among
industry, government, and the public that we can start to solve the complex problems that
threaten our family’s and nation's health.

Annette Gellert testimony ~EPW hearing, April 29, 2008
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Our current system of protecting the public from toxic exposure is one of confrontation
and litigation. A truly comprehensive policy for chemical safety is what we need to
protect our nation's health.

We can do this, and better. American business leaders need to be given the incentives to
change. That could happen soon in California, through California EPA's Green Chemistry
Initiative, which offers promise of a new approach to chemicals policy that will protect
public health and make the U.S. competitive and innovative in the design of safer
chemicals and products. The Green Chemistry initiative was spurred by the 2008
University of California report to the California EPA, “Green Chemistry: Cornerstone to
a Sustainable California,” which was signed by more than 125 professors from
throughout the UC system. In the report, and an earlier UC report on green chemistry
commissioned by the California Legislature, research shows that we need to close the
data gap, the safety gap, and the technology gap in the U.S. chemicals market—and we
have the ability to do that now. *

Several nations have successfully undertaken a systematic assessment of chemicals to
which we are routinely exposed, and which are suspected of causing damage to health
and the environment. They are using green planning as a framework for protecting the
environment and public health.

Most notably, the European Union has adopted the Regulation, Evaluation, and
Authorization of Chemicals Act (REACH). REACH requires that 65,000 chemicals
grandfathered into use in the EU—and in the U.S.-——be submitted for the first time to an
assessment of their toxicity. Other chemicals that are known endocrine disrupters, for
instance, are being taken out of toys and cosmetics now, and out of circulation. This is a
huge step toward public safety, as the EU represents 450 million people across 27
countries. *

It is chemical policies like REACH that are setting the terms for global markets in
manufacturing, distribution, and market access——markets that are closing to American
business because our products contain toxics restricted or banned elsewhere. Qur
chemical industries have to change to keep up, and need the incentives and oversight
from government to do so.

Every report I’ve read, including those from the GAQ, says that the Toxic Substance
Control Act has fostered a weak chemical product regulatory system, despite the good
intentions of its authors thirty years ago. It is weak because it doesn’t give government
the power to effectively regulate the potential hazards to our health. And TSCA does
nothing to encourage innovation of alternatives by industry.

WELL Network members are not scientists or chemists. We are. women in business,
philanthropy, and civic engagement. Qur concerns represent millions of other women
who want to be responsible purchasers of the products our families use. Qur awareness is
high, but we can’t memorize the relative toxicity of the tens of thousands of chemicals in
the products we use. To make smart choices, we need our personal efforts to be matched
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by an intelligent, functioning government agency that knows which chemicals are safe
and which are not. And we need our government to have the authority to use sticks and
carrots to keep the more dangerous chemicals off store shelves and out of our and our
children’s bodies.

The U.S. can do better. Through REACH and other directives, EU reguiators are
demanding disclosure on chemical substances by industry. Honoring propriety concerns
while providing transparency and accountability, industry has already started to produce
new, better, and safer chemicals.

In surveys conducted for the European Union on the actual effect of environmental policy
compliance by companies, it was found that the higher costs anticipated were overly
exaggerated. It was also found that these same environmental policies prompted
hundreds of millions of euros in new green investments.*

The predicted dire consequences to the competitive position of EU companies in the
world didn’t happen either. Those same companies are not losing but increasing their
competitive edge over American companies globally. We are greatly concerned that the
U.S. is becoming the dumping ground for all the products that cannot be sold elsewhere
in the world. We need to put the EPA in a credible position to decide what is or is not
healthy for American citizens.

Finally, consider a future where legions of American women-—women like me who buy
these products for our children and families, and invest in these companies—decide we
can’t trust that the EPA has the authority to assure the safety of American products. In
this future scenario, we will buy and invest in European products. Whether you agree, or
industry agrees that those products are safer won’t be relevant to our buying decisions. I
don’t want that second class future for my country, and neither do our leaders.

We can’t do it overnight, but we have to begin.

We want the United States to set the standard for a healthy environment and a healthy
nation. I owe that to my daughter and sons, and you owe it to your children and
grandchildren as well.

Thank you.

#Hid
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Background information on Ms. Gellert’s affiliations:

WELL Network is a nonprofit, non-partisan organization. Our members include women
who are business leaders, professionals, philanthropists, and decision-makers within their
communities. We formed WELL Network in 2003 to bring attention to shortsighted and
poorly coordinated policies that have enabled pollution, toxic chemicals, and global
warming to put the health of our families at risk.

Through symposia, workshops, and publications we have been educating and mobilizing
our friends, associates, and political leaders about solutions to serious health and
environmental problems. These include the presence of potentially harmful chemicals in
our bodies from everyday products, the impacts of air pollution on our families' health,
and the immense challenges of climate change to our children and grandchildren. For
information please visit. hitp.//www.wellnetwork.org To restore California's
environmental health, we offer support and comprehensive solutions to business leaders
and policymakers. We are expanding our network of informed, effective, and engaged
women to move these goals forward.

The Resource Renewal Institute (RRI) facilitates the creation, development, and
implementation of practical strategies to solve the entire complex environmental problem
by addressing it comprehensively. RRI is an incubator of transformational ideas designed
to challenge and change the piecemeal way our resources are currently managed and
protected. RRI advocates for implementing long-term policies and action plans, such as
green planning, which will guarantee the health of the planet and a high quality of life in
the future.

Green planning is sustainability in action. Countries around the world are proving that
environmental sustainability and economic vitality are not mutually exclusive. Through a
shared vision and cooperative effort among all sectors of society, these nations are
demonstrating that a healthy environment, enhanced quality of life, and a vibrant
economy not only can exist, they must coexist to remain viable over time. Information on
green planning can be found at http://www.rri.org.
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Taking it to the States

A Call for Action on Comprehensive Chemicals Policy Development

A Green Plan Approach

A report by Eric Siy
Commissioned by WELL Nerwork

Executive Summary

In this era of high-speed access to seemingly endless in-
formation, it is almost inconceivable how litdle is known
about the health and environmental effects of the chemi-
cals that have come to define how people live. As ingredi-
ents in the millions of products manufactured, sold, used
and consumed every day, many of these chemicals may
have a far greater impact on illness and mortality than we
have realized.

This report calls for action in California and New York
w drive innovation in creating a chemicals policy that
protects human health and the environment, by applying
lessons of the European Union where significant strides
have been made, Enabling Europe’s progress arc its deep
socivial commirments to sustainable development—
enshrined in treaty, statute and draft constitution, and
explicitly referenced as the “overriding goal” of the EU’s
new chemical policy, “REACH” {Registration,

Evaluation and Authorization of Chemicals). While yet
to be enacred, REACH represents the most integrated,
practical approach to “ensure a high level of protection
for human health and the environment, while ensur-
ing the efficient functioning of the internal marker,
and stimulating innovation and competitiveness in the
chemicals industry.”™!

REACH also results from a sweeping environmental pol-
icy process that first emerged in EU member states pur-
suing sustainable development. The National Environ-
mental Policy Plan of the Netherlands (NEPP), adopred
in 1989, offers the carliest and best-known example of
what is commonly called a “green plan”~-a deliberate
strategy for realizing the economic, environmental and
social goals of sustainability.
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Grecn plans are being developed in response to the fail-
ure of conventional policies to prevent environmental
decline. They are comprehensive and integrated strategies
that establish a necessary framework for the intentional
pursuit of sustainable developmenr. The green plan ap-
proach of the Netherlands has influenced policy devel-
opments in other EU member states and the European
Union as a whole. Integral to the Dutch green plan are
extensive provisions for chemicals reform.

‘The ambitious aims of REACH arc now achievable in the
EU because of the larger context provided by the green
plan model as presented in the Fifth EU Environment
Action Programme, “Towards Sustainability,” adopted in
1993.

“The United States and Europe—the world’s two larg-
est chemical producing nationg-—face strikingly similar
problems with chemicals and other environmenral prior-
ities, yet their current responses stand in sharp contrast.
Through this call to action, WELL Nerwork is planting
the seeds for changing a awed US system that is failing
to protect human health and the enviconment from the

hazards and risks posed by chemicals, and failing to pro-
vide for the possibility of a sustainable furure.

The process leading to the development of REACH of-
fers a working model for establishing a similarly ambi-
tious program in the United States. Just as progressive
EU member states supplied the necessary vision and
leadership for sustainable development to become the
driving ambition of the entire European Union, progres-
sive US states could lead the way toward a new system of
protections with the same essential purpose. The strides
already made by Europe can accelerate this process in
the US.

This report calls for a positive course of action that brings
together stakeholders in California and New York. As
has been ofien demonstrated in rhe past, the leadership
of these two states can have a significant ripple effect on
the rest of the country. The actions proposed in this re-
port are meant to capitalize on this record. A key objec-
tive will be to foster coordination and cross-fertilization
of initiarives between the two states by strengthening
linkages among advocates and decision makers. The goal
is to generate sustained momentum toward chemicals
policy reforms that, as in Europe, are intended to help
move the US closer to sustainable development—meet-
ing today’s needs without compromising the promise of
OmoIrow.



Although some leading businesses
have adopted sustainable prac-
tices, the vast potential of green
chemistry remains untapped. A
comprehensive chemicals policy
should include information-based
strategies, direct regulation,
extended producer responsibility,
technical assistance, market-
based incentives and public
support for research and educa-
tion. These strategies can position
California to become a national
and global leader in green chemis-

try innovation.

CLOSE THE DATA GAP:
Generate sufficient information
for businesses, consumers and
public agencies to choose viable
alternatives

Disclosure of hazard information will
enable California’s businesses, con-
sumers and policymakers to choose
the alternatives that provide maxi-
mum protection of human health
and the environment. This informa-
tion should improve the prospects
for businesses seeking to market
green chemistry alternatives.
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In addition to hazard informa-
tion, public agencies need chemi-
cal tracking data to characterize
human exposure potential. Hazard
and tracking data together will help
agencies identify and prioritize
substances of greatest concern (see

box).

Generating the data

+ Chemical producers and prod-
uct manufacturers should be
required to provide hazard and
tracking data as a condition of
use or sale in California. Chemi-
cal and product distributors
should also be required to con-
tribute tracking data.

An external independent panel
should define and periodically
update a set of hazard traits to
provide a scientific basis for deci-
sion- making.

California should identify the
best available toxicity testing
methods and support research
and development of new
methods.

Toxicity testing methods and
reporting of results should pro-
duce consistent data, permitting
comparison of chemical hazards.
Producers should reimburse
taxpayers for the costs of Cali-
fornia’s chemical management

program



Ensuring data quality

.

California should provide over-
sight to ensure the completeness,
quality and credibility of hazard
and tracking data submitted by
producers.

California should adopt the
highest standards for indepen-
dence of experts advising the
state, modeled on International
Agency for Research on Cancer
standards.”

Hazard data must not be con-
sidered confidential business
information.

Collecting and disseminating
the data

California should establish a
standardized format for sub-
mission of hazard and tracking
data and make that information .
publicly accessible online.

To improve understanding of the
links between exposures and dis-
ease, hazard and tracking data

Hazard:

Characterize the potential that a

chemical is:

* Bioaccumulative or persistent in the
environment

* Genotoxic, carcinogenic or terato-
genic

* Toxic to adult or developing repro-

ductive, neurclogical, endocrine or

immune systems

A respiratory sensitizer

* Acutely or chronically toxic to the
heart, livey, kidney, bone marrow,
eye or skin

» Toxic to aquatic organisms

Tracking:

Establish a roadmap of chemicals pro-
duced or sold in California based on a
life cycle approach including:

* Sales volume and distribution

*» Industrial and consumer uses

* Environmental releases

= Disposal practices
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should be integrated with key
California programs, including
the biomonitoring program, the
Environmental Health Tracking
program, the Environmental
Protection Indicators for Califor-
nia project, occupational disease
surveillance programs, and the
state’s disease registries.3

CLOSE THE SAFETY GAP:
Address known hazards

To close the safety gap, California
agencies need new tools to effi-
ciently identify, prioritize, and miti-
gate chemical hazards. This requires
anew legal framework for agen-
cies to act on reasonable grounds
for concern, even where complete
hazard or tracking data is not yet

available.

Prioritizing substances

« The state should create a tiered
catalog of chemicals that cat-
egorizes substances according to
their relative hazards. Priority
should be placed on chemicals of
greatest concern to the most vul-
nerable populations, including
pregnant women, young children

and workers.

.

California should invest in education
and technical training to prepare a
workforce capable of designing and
producing the sustainable materials,
manufacturing processes and prod-
ucts that are anticipated to play a
key role in emerging global markets.

Lists developed by Canada and
the Buropean Union can pro-
vide a starting point; however,
California’s catalog should be
tailored to reflect chemical
uses specific to the state.’

The cataloging system should
be responsive to the intro-
duction of new substances,
changes in chemica} produc-
tion or sales volume, the emer-
gence of new health effects
data, and advances in hazard

characterization.




California can provide technical
assistance to small businesses,
helping them make the transition
from concept to commercial applica-
tion of cleaner technologies that
incorporate the principles of green
chemistry.

« The chemical cataloging pro-
cess should not delay expedient
action when a chemical’s hazard
potential is known or a viable
safer alternative is available.

Mitigating known hazards,

adopting safer alternatives

» The introduction and con-
tinued use of chemicals of
particular concern should be
subject to agency review and
approval. Where no safer viable
alternative exists, the distribu-
tion and use of such chemicals
should be subject to appropri-
ate controls. If a viable safer
alternative exists, its adoption
should be mandated and the
chemical of concern should be
phased out.

California should require compa-
nies to periodically evaluate the
availability of inherently safer
chemicals and processes and
report on their evaluations.

+ The producer should assume the
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California‘’s energy efficiency poficies have attracted over 100 clean energy technology
companies to the state.® Investments in the state’s clean energy industry are anticipated
to seed 52,000 to 114,000 new jobs statewide by 2010.7

By supporting economic development in the clean energy sector, California stands to

gain in several ways:

* Creating new opportunities for investment in 21st-century technolagies

¢ Providing new employment opportunities, including in California’s low-income urban
areas

* Reducing energy costs for residents and businesses

* Reducing the state’s environmental footprint

A new chemicals policy that supports green chemistry could produce simitar benefits,
opening new business and employment opportunities in safer chemicals and products
while also improving human health and enviranmental protection.

Public Support for Research
Publicly funded basic science

burden of establishing that a
chemical is not of particular con-
cern, or that no viable alterna- research has underpinned Califor-
tive is available. ’ nia’s biotechnology, pharmaceuti-
) cal, and electronics industries.
Improving producer There is no equivalent support for
responsibility green chemistry. Publicly funded
Producers should take responsibil-
ity for the full lifecycle costs of their

chemicals and products, including

research should:

+ Identify the chemical infor-
mation needed by businesses,

production, use, releases, and dis- agencies and consumers to make

posal or re-use. informed decisions, and how

+ The California Integrated Waste

Management Board’s “Frame-

this information could be most
effectively communicated.

.

work for Extended Producer Develop tools for accurately

Responsibility” should be imple- and expediently evaluating
mented.? the health and environmental
effects of chemicals, products
CLOSE THE TECHNOLOGY
GAP:

Support green chemistry

research, education and

and mixtures, including the use
of high-throughput testing and
predictive toxicology methods.?
Develop assessment tools for

implementation identifying safer alternatives.

Correcting the data and safety gaps

Develop methods for evaluating
will realign the market to support exposures to chemical mixtures
investment in green chemistry and the cumulative effects of
products and technologies. In chronic, simultaneous exposure
addition, California can close the

technology gap by supporting green

chemistry research, education and

to multiple environmental con-

taminants.

implementation.



Education and training
Education in green chemistry and
sustainability can ensure a skilled
workforce. It should be integrated
across academic disciplines and
included in the curriculum from
elementary through graduate-level
education.

California’s colleges and univer-
sities should develop professional
and vocational training programs
in sustainability, including green
chemistry.

Technical Assistance and
Incentives

California’s public agencies and uni-
versities should collaborate to assist
companies as they:

Transition from concept to com-
mercial applications of sustain-

able practices

Identify the risks and expenses
associated with new green chem-
istry technologies

Move green chemistry technolo-
gies from the laboratory to full-
scale production

Transition green chemistry tech-
nologies from niche markets to
broad-scale commercial success.

California can support adoption of

green chemistry technologies by:

+ Conducting demonstration proj-
ects of best business practices

Developing assessment tools for
identifying suitable alternatives
to chemicals of concern

technical specifications

Assessing regulatory obstacles
to innovation of safer chemicals

and processes.

Developing design standards and
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Identify safer alternatives
California should develop techni-

cal criteria to define the attri-
butes that qualify a chemical or

process as a safer alternative.

These criteria should prevent
shifting of hazards from one
population or environmental

medium to another,

California should consider
establishing a list of viable safer
alternatives as a basis for phas-
ing out hazardous products and
processes.

Market-based incentives

Targeted market-based incentives

can also accelerate the adoption of

green chemistry. These include:

- A state procurement system for
preferred chemicals and products

Green chemistry certification
and labeling standards
Low-interest loans for invest-

ment in green chemistry tech-
nologies
Tax credits for meeting hazard

reduction targets and for improve-
ments in health and environ-

mental performance that exceed

standard industry practice

California’s ability to link economic
opportunity with human health and
environmental protection will be a
cornerstone for a sustainable future.

- Recognition awards for leading

industries.

CALIFORNIA IS POISED TO
MEET THE CHALLENGE

A modern, comprehensive chemi-
cals policy will address California’s
pressing health, environmental and
economic problems associated with
the management of chemicals and
products, Such a policy will pro-
mote the science, technology, and
commercial applications of green
chemistry: the design, production
and use of chemicals, processes and
products that are safer for humans
and the environment.

Building new productive capac-
ity in green chemistry will sup-
port a vibrant economy, open new
opportunities for investment and
employment, and protect human
health and the state’s natural
resources. Given California’s unpar-
alleled innovative potential and its
scientific, technical and financial
resources, the state is well-posi-
tioned to become a national leader

in green chemistry innovation,
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Senator BOXER. Thank you so much for your moving testimony.
Mr. DeLisi, Fanwood Chemical, Inc., Synthetic Organic Chemical
Manufacturers Association, minority witness, welcome, sir.

STATEMENT OF V.M. DeLISI, PRESIDENT,
FANWOOD CHEMICAL, INC.

Mr. DELISI. Good morning, Chairman Boxer and distinguished
members of the Committee. My name is Jim DeLisi, I am President
of Fanwood Chemical, located in Fanwood, New Jersey, and I
might add, the proud father of two grown daughters and a grand-
father of one.

I have been employed by Fanwood Chemical for over 30 years,
and have specialized in the marketing of organic chemical inter-
mediates in North America as well as Europe and South America.
In addition, I have been heavily involved in trade issues that im-
pact our industry. I have served as chairman of the Synthetic Or-
ganic Chemical Manufacturers Association, better known as
SOCMA'’s International Affairs Committee for many years. In addi-
tion, I am the Chairman of ITAC 3, the Industry Trade Advisory
Committee for Chemicals, Pharmaceuticals, Health Science Prod-
ucts and Services administered jointly by the United States De-
partment of Commerce and the United States Office of the Trade
Representative.

Thank you for this opportunity to share with you my company’s
perspective on current chemical risk management regulations and
initiatives by the U.S. Environmental Protection Agency. My re-
marks will also address generally significant concerns about Con-
gress moving in the direction of adopting over-reaching regulatory
schemes, such as Europe’s Registration, Evaluation, Authority and
Restrictions of Chemicals Program, better known as REACH.

Fanwood Chemical currently has two full-time employees and
two part-time employees working from our offices in Fanwood, New
Jersey. We also have a working relationship with senior members
of our industry for help on special projects. The products we sell
are primarily used to make color or are functional additives in lu-
bricating fluids. In these instances, we are responsible for bringing
to the marketplace products produced in U.S. manufacturing facili-
ties and are backed up by their staffs.

We are also experts in REACH and the business challenges this
program presents, with special emphasis on its impact on non-EU
based companies. This combination of activities has required us to
have a working knowledge of EPA’s Toxic Substances Control Act,
the Federal Insecticide, Fungicide, Rodenticide Act and many other
EPA programs, as well as similar programs in countries where we
have direct exports. We also are knowledgeable in programs for
countries where have indirect exports, i.e., our customers export
our products to those lands.

Fanwood Chemical was founded by my father, Vince DelLisi, in
1971. He could have very successfully completed his career in the
chemical industry without at all ever leaving the shores of the
United States. However, the primary industry we were serving at
the time was the manufacturers of dyestuffs, so I clearly could not
have had a successful career only within the bounds of the United
States. Therefore, in 1980, we began to do business in the inter-
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national arena, first into Europe. It was a challenge then and con-
tinues to be a challenge today to sell U.S.-produced goods inter-
natil(anally because of severe competition we face from all over the
world.

Since 1976, thousands of chemicals have been evaluated by the
U.S. Environmental Protection Agency under the Toxic Substances
Control Act for potential human health and environmental effects.
American chemistry has invested and continues to invest signifi-
cant resources to assure that products we sell meet rigorous regu-
latory standards and do not present an unreasonable risk to the
health of the environment. To the contrary, in fact, chemicals pro-
duced by SOCMA members daily improve the lives of millions of
Americans. These chemicals assist the young and the elderly alike,
helping the healthy to stay well and the sick to recover. Other
chemicals produced by industry go toward defending our Nation
against terrorism, enabling American workers to perform their jobs
safely and transporting millions of travelers across our Nation. We
are also confident that chemistry will likely be the key to solutions
to minimize global warming. All of these benefits are made possible
by the appropriate balance in our existing system of chemical con-
trol regulation and the vast commitments of chemical industry re-
sources to product stewardship.

I urge this Committee to thoughtfully consider whether it is real-
ly necessary or wise to adopt a monolithic new regulatory regime
for chemical regime like the EU’s REACH, Registration, Evalua-
tion, Authorization and Restriction of Chemicals, program. In our
view, existing EPA regulation and voluntary initiatives are suffi-
cient and far more appropriate than REACH, to control possible
hazards and still preserve the sustainability of America’s third
largest manufacturing industry.

Our industry accepts our responsibility to profitably make prod-
ucts that are safe under expected exposure conditions, an obliga-
tion that EPA polices under TSCA. But Congress has also estab-
lished a policy in TSCA that chemical regulations should not im-
pede unduly or create unnecessary economic barriers to techno-
logical innovation. This balance of regulatory burdens and public
benefit is crucial for small American business which would be hit
hardest by a REACH-type scheme.

A common assumption that chemical companies each employ
thousands of workers and have unlimited resources are myths. Sev-
enty percent of SOCMA members, many of which operate in New
Jersey, are classified as small business by the Federal Government.
Though not a manufacturer in the pure definition, Fanwood Chemi-
cals sells chemicals domestically and abroad to manufacturers that
produce end-use products. Manufacturers large and small rely on
companies like mine to source chemicals on their behalf, enabling
them to reliably meet American consumers’ demand for their prod-
ucts. In a major way, Fanwood Chemical and the many small com-
panies like it represent the underpinnings of the industry. Al-
though we are small, our regulatory obligations are very simi-
lar

Senator BOXER. Sir, I want you to conclude.

Mr. DeL1s1. OK.

Senator BOXER. Yes.
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Mr. DEL1s1. We believe that an American REACH would not only
hamper innovation but reverse the progress made over the course
of many years by Federal regulators in the chemical industry.
Thank you for this opportunity to share with you Fanwood Chemi-
cals’ perspectives on these issues.

[The prepared statement of Mr. DeLisi follows:]
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Good morning Chairman Boxer, Ranking Member Inhofe, and Distinguished Members of the
Committee. My name is Jim DeLisi, President of Fanwood Chemical, Inc., located in Fanwood,
New Jersey. Ihave been employed by Fanwood Chemical for over 30 years and have
specialized in the marketing of organic chemical intermediates in North America as well as
Europe and South America. In addition, I have been heavily involved in trade issucs that impact
our industry. I have served as Chairman of the Synthetic Organic Chemical Manufacturers
Association’s (SOCMA) International Affairs Committee for many years. In addition, I am the
Chairman of ITAC 3, the Industry Trade Advisory Committee for Chemicals, Pharmaceuticals,
Health Science Products and Services administered by the US Department of Commerce and the

Office of the United States Trade Representative.

Thank you for this opportunity to share with you my company’s perspective on current chemical
risk management regulation and initiatives by the U.S. Environmental Protection Agency. My
remarks will also address generally significant concemns about Congress moving in the direction
of adopting overreaching regulatory schemes, such as Europe’s Registration, Evaluation,

Authorization and Restriction of Chemicals program, also known as REACH.

Fanwood Chemical currently has two full time employees and two part time employees working
in our office in Fanwood, NI. We also have working relationships with senior members of our
industry for help on special projects. The products we sell are primarily used to make color or

are functional additives in lubricating fluids. In these instances, we are responsible for bringing
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to the market place the products of U.S. producers and are backed up by their staffs. We are also
experts in REACh and the business challenges this program presents, with special emphasis on
its impact on non-EU based companies. This combination of activities has required us to have a
working knowledge of EPA’s Toxics Substances Control Act, Federal Insecticide, Fungicide,
and Rodenticide Act and many other EPA programs as well as similar programs in countries
where we have direct exports. We also are knowledgeable of programs in countries where we

have indirect exports — i.e. countries our customers export to.

Fanwood Chemical was founded by my father, Vince DeLisi in 1971. He could have
successfully completed his career without being involved in the international arena. However,
the primary industry we were serving at the time was manufacturers of dyestuffs, so clearly I
could not. Therefore in 1980 we began to do business in the international arena — first into
Europe. It was challenging then, and remains challenging today to sell U.S.-produced goods

into the Colorant Industry internationally because of the competition from the Far East.

Since 1976, tens of thousands of chemicals have been evaluated by the U.S. Environmental
Protection Agency under the Toxic Substances Control Act for potential human health and
environmental effects. American chemistry has invested and continues invest significant
resources to assurc that the products we sell meet rigorous regulatory standards and do not
present an unreasonable risk to health or the environment. To the contrary, in fact, chemicals
produced by SOCMA members daily improve the lives of millions of Americans. These
chemicals assist the young and the elderly alike, helping the healthy to stay well and the sick to

recover. Other chemicals produced by industry go toward defending our nation against
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terrorism, enabling American workers to perform their jobs safely, and transporting millions of
travelers across our Nation. We also are confident that chemistry will be key to the solutions
needed to help us minimize global warming. All these benefits are made possible by the
appropriate balance contained in our existing system of chemical control regulation and the vast

commitment of chemical industry resources to product stewardship.

I urge this committee to thoughtfully consider whether it is really necessary or wise to adopt a
morolithic new regulatory regime for chemical regulation like the European Union’s
Registration, Evaluation, Authorization and Restriction of Chemicals (REACH) regulation. In
our view, existing EPA regulations and voluntary initiatives are sufficient, and far more
appropriate than REACH, to control possible hazards and still preserve the sustainability of
America’s third largest manufacturing industry. Our industry accepts our responsibility to
profitably make products that are safe under expected exposure conditions — an obligation that
EPA polices under TSCA. But Congress has also established a policy in TSCA that chemical
regulation should not “impede unduly or create unnecessary economic barriers to technological
innovation.” This balance of regulatory burdens and public benefit is crucial for small American
businesses, which would be hit hardest by a REACH-type scheme. A common assumption that
chemical companies each employ thousands of workers and have unlimited resources are myths.
Seventy percent of SOCMA members, many of which operate in New Jersey, are classified as
small businesses by the federal government. Though not a manufacturer in the pure definition,
Fanwood Chemical sells chemicals domestically and abroad to manufacturers that produce end-
use products. Manufacturers large and small rely on companies like mine to source chemicals on

their behalf, enabling them to reliably meet American consumers’ demands for their products. In
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a major way, Fanwood Chemical and the many small chemical companies like it represent the
underpinnings of the industry. And, though we are small, our regulatory obligations are very
similar to large manufacturers covered by TSCA, which we accept, but are deeply concerned
with Congressional rhetoric that suggests that the EU’s REACH program is somehow a better

program with pegligible impact on U.S. industry.

We believe that an “American REACH” would not only hamper innovation but would reverse
the progress made over the course of many years by federal regulators and the chemical industry
to appropriately manage risk. Even before the first REACH compliance deadline has passed, we
are already witnessing how bogged down the process of regulating chemicals has become in
Europe. Whether REACH will improve human health or the environment will not be known for
years, if ever, but its ability to tie up regulators and commerce is already clear. In short, REACH
has outreached the EU’s capabilities. Americans cannot afford to emulate this unproven, highly
bureaucratic approach to chemical regulation, especially when we already possess a system that

has proven its mettle and needs only revitalization.

Thank you for the opportunity to share with you Fanwood Chemical’s perspective on chemical

control regulations in the U.S. 1look forward to your questions.
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Senator BOXER. Thank you very much.
Next is Dr. Laura Plunkett, Ph.D., Integrative Biostrategies,
LLC, a minority witness. Welcome.

STATEMENT OF LAURA M. PLUNKETT, PH.D., DABT,
INTEGRATIVE BIOSTRATEGIES, LLC

Dr. PLUNKETT. Good morning, Madam Chairman and Senators.
I want to thank you for the opportunity to be here today to speak
to you.

My name is Dr. Laura Plunkett. I am a pharmacologist, toxi-
cologist and a human health risk assessor. In my job every day I
look at these issues related to what chemicals in our environment
are affecting our health. I work for industry sometimes, but I also
work for individuals, and often give advice to individuals or work
on cases where individuals have been harmed by chemicals or by
individual consumer products. So I can look at this from both per-
spectives.

My testimony today is related to the adequacy of current risk as-
sessment methods and regulatory programs to evaluate chemicals
and identify risks to sensitive populations in the human popu-
lation. That includes the developing fetus, infants and children. I
would like to say that this testimony reflects my views, not the
views of my clients.

The first thing I want to do is briefly define risk assessment,
even though a former witness did that for us. Risk assessment is
a process, a multi-step process within the regulatory environment.
Risk is defined as the probability that any injury, disease or health
effect, even something as terrible as death, will occur from contact
or exposure to a chemical. I am going to limit my comments to
chemical risk assessment today.

It is a four-step process involving hazard identification, dose re-
sponse assessment, exposure assessment and risk characterization.
Each part of the process is very important in being able to deter-
mine whether or not something we are exposed to is truly going to
harm us.

There is a large body of published, peer-reviewed scientific lit-
erature available that speaks to the adequacy of our current risk
assessment process that is used by EPA to protect human health.
The large body of studies and information out there speaks specifi-
cally to the health and the protection of the health of sensitive
human sub-populations, such as the fetus, infants and children. I
have reviewed and analyzed this large body of information over the
years I have worked as a consultant, and I would like to speak just
very briefly to a few of the key points or principles that I think you
can glean as a scientist looking at this literature.

The first point, as I think everyone is aware, children are not lit-
tle adults. Age and stage of development are extremely important
to risk assessors. We use those things as considerations in our
process. Children, while not being little adults, their sensitivity to
chemical exposure is highly dependent on the nature of the chem-
ical. There are chemicals where children are more sensitive and are
the population of concern for the risk assessment. There are chemi-
cals where in some cases it is a different population, the elderly,
for example, that may be of most concern. In some cases, children
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can actually be less sensitive than the mature human adult to the
exposure to the chemical.

Age is not the only factor that contributes to differences among
humans in the response to chemical exposures. Gender, genetics
and health status are also very important, and in some cases, more
important than the age. Exposure, however, is one of the most crit-
ical components in the process. We know that there are a lot of
data showing that children can be exposed to a greater extent to
chemicals in their environment, due to things that they do daily in
their environment. All of those things are currently employed and
used as part of the risk assessment process. We do children-focused
or child-focused parts of our assessment when a child is the recep-
tor or the individual that is of concern to the risk assessment.

If you do an analysis and look at the studies overall, and try to
do what I call a weight of the evidence approach to examining the
published literature, you can see that the methods that EPA cur-
rently uses for its risk assessment indeed give a risk assessor some
confidence that the developing fetus, infants and children are being
protected. Remember that the methods we are looking at include
consideration of differential sensitivity, not only to toxicity, but also
on the exposure side.

Current risk assessment methods for chemicals employ tiered-
testing strategies as a common thing that we see today. That is
what the current regulations use. They allow the risk assessor to
look at the fact that resources are being focused on evaluation of
the chemicals of most concern and also looking at the population
of most concern. They allow you to prioritize the chemicals for fur-
ther testing. That is an important part of the process.

So when I look at this data and also the regulations that are cur-
rently in place, as a scientist, I believe that we can have some con-
fidence that we are protecting the fetus, infants and children with
the approaches that are currently in place.

This fact, combined with the fact that we know that hazard is
not the only part of the equation, but also we need to know some-
thing about the exposure and the overall risk of the chemical that
we look at, that is an important part of the equation is well.

Enforcing a chemical regulation is also a focus. I think that is
part of the process. When you look at TSCA, if enforcement is done
as can be done, indeed I think that the chemical regulatory process
i:an be complete and protective of human health for all sub-popu-
ations.

I have a few seconds and I just wanted to make a couple of com-
ments to some of the things that I have heard before.

Senator BOXER. Actually, you have gone over. You have gone 31
seconds over, but if you want you can go another 30 seconds. Go
right ahead.

Dr. PLUNKETT. I just wanted to say that in some of the comments
that I have heard, and some of the studies and some of the statis-
tics that have been brought up by the other witnesses, as a sci-
entist, I am not aware that some of those statistics are indeed true.
I would encourage people on the panel to use

Senator BOXER. What statistics?

Dr. PLUNKETT. Some of the statistics about the rate of cancer in-
cidence increasing, the level that it has increased over the years.
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I think if you look at the literature, those numbers, at least the
numbers that I am aware of are not supported by the scientific lit-
erature, at least. I will end it there.

[The prepared statement of Dr. Plunkett follows:]
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My name is Dr. Laura Plunkett. The following is my testimony regarding the
adequacy of current risk assessment methods used by EPA to evaluate chemicals for
identifying risks to sensitive human subpopulations such as the developing fetus, infants
and children. This testimony reflects my own views as a pharmacologist, toxicologist
and risk assessor. The views presented are my independent perspecti?es as a scientist

and are not the views of my clients.

A. Qualifiéations

1. I am a pharmacologist, toxicologist, human health_ risk assessor, registered
patent agent, and principal of a consuiting company known as Integrative Biostrategies,
LLC. Integrative Biostrategies is a consulting firm that works at the interface of the
biological sciences, regulatory affairs, and business decisions to provide its clients with
science-based solutions to issues associated with product development and stewardship.
Prior to becoming a partner in Integrative Biostrategies, I was head of Plunkett &
Associates, a health and environmental sciences consulting firm based in Houston, Texas.
1 have over twenty years of experience in the areas of pharmacology and toxicology and
have worked in both government and academic research and have taught pharmacology
and toxicology at the undergraduate and postgraduate levels. [ am board-certified as a
Diplomate of the American Board of Toxicology. I am a member of several professional
organizations, and have authored or co-authored numerous scientific publications.

2. I received my B.S. degree in 1980 from the University of Georgia, and a
Ph.D. in pharmacology from the University of Georgia, College of Pharmacy, in 1984.

My doctoral research was focused in the area of cardiovascular pharmacology and
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specifically dealt with delineating mechanisms responsible for the cardiac toxicity of
digitalis glycosides. My doctoral training, however, covered all aspects of
pharmacology and toxicology, including reproductive and deyelopmental effects of drugs
and chemicals. From June of 1984 through August of 1986, T was a Pharmacology
Research Associate Training (PRAT) fellow at the National Institute of General Medical
Sciences, Bethesda, Maryland. 1 worked in a neurosciences laboratory of the National
Institute of Mental Health. From September 1986 to June 1989 I was an Assistant
Professor of Pharmacology and Toxicology in the medical school at the University of
Arkansas for Medical Sciences, Little Rock, Arkansas where I performed basic research
in the areas of neuropharmacology and toxicology as well as cardiovascular
pharmacology and toxicology. I taught courses for both medical s;udents and graduate
students in pharmacology and toxicology as well as the neurosciences.

3. From December of 1989 to August 1997 I worked for ENVIRON
Corporation, first in the Arlington, Virginia office and then in the Houston, Texas office.
At ENVIRON, I worked specifically within the health sciences group and most of my
projects dealt with issues surrounding the effects of chemicals on human health. During
my consulting career at ENVIRON, while with Plunkett & Associates, and now at
Integrative Biostrategies, I have worked on a variety of projects dealing with the
regulation of products by the U.S. Environmental Protection Agency (EPA) including
pesticides and industrial chemicals, as well as working on projects dealing with assessing
risks to human health due to exposure to chemicals through the environment (i.e., air,
water, soil, food). Many of the projects 1 worked on while at ENVIRON, while at

Plunkett & Associates, and now at Integrative Biostrategies have involved evaluation of
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the reproductive and developmental effects of drugs and environmental chemicals, with a
focus on the protection of children’s health. A true and correct copy of my current

curriculum vitae is attached hereto as Appendix A.

B. Introduction

4. I have been asked to pfovide a risk assessor’s perspective on issues related
to the adequacy of current regulatory risk assessment approaches for protection of
children’s health. I have worked in the afea of risk assessment and children’s health for
over 15 years, with some of my first work related to preparation of a chapter for the
proceedings of a 1990 conference organized by the International Life Sciences Institute
(ILSI) entitled Similarities and Differences Between Children and Adults: Implications
for Risk Assessment (held November 5-7, 1990, Hunt Valley, MD). The chapter I
authored discussed issues related to exposure differences between children and adults
(Plunkett, et al. 1992). Since that time, I have worked actively to study and analyze data
defining the biological basis for age-related differences in chemical toxicity as weli as the
methods used to assess risks to humans at all stages of development (from development
in utero, infancy, childhood, aduithood and with aging).

5. Review of the extensive published literature relating to human sensitivity
due to age and stage of development and the methods used to assess risks due to chemical
exposures reveals several key principles and findings including:

o Children are not “little” adults. Age and stage of development are important

factors in assessing risks due to chemical exposures.
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*  Although children are not “little” adults, their sensitivity to chemical exposure is
highly dependent on the nature of the chemical. In some cases children are more
sensitive, in some cases there is no difference in sensitivity, and in some cases
they are less sensitive.

s Age is not the only factor related to human variability in chemical toxicity
responses. Other factors include gender, genetics, and health status. In some
cases, age is less important than other human factors such as genetics.

e Apart from differences in sensitivity to toxic responses, exposure is a critical
consideration when age is of concern. In fact, available data indicate that
exposure differences between infants, children and adults is often more important
when assessing risks in order to ensure that all human populations are protected.

» It is a general consensus of scientists in the published literature that the use of
uncertainty factors' allows risk assessors to develop health risk values that are
protective of all potentially sensitive human populations, including children.

e Analysis of studies in the published, peer-reviewed literature reveals that
currently available risk assessment methods, methods used by EPA, have
provisions in place that allow the risk assessor to ensure that the developing fetus,
infants and children are protected. These provisions include accounting for
differential sensitivity in toxic responses as well as differences in exposure.

¢ Finally, current risk assessment methods for chemicals that employ tiered-testing
strategies allow resources to be focused on the evaluation of the most sensitive

adverse effects of chemical exposures of greatest concern but are also adequate to

! The term “uncertainty factor” is defined and discussed in detail later in section D.
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assess potential risks to sensitive human populations such as the developing fetus,

infants, and children.

6. Based on consideration of all of the available data relevant to assessing the
adequacy of current risk assessment methods to protect human health, I believe that there
are sound, scientific data that demonstrate the adequacy of current risk assessment
methods to protect human health, including sensitive subpopulations such as children.
This fact, combined witl; the knowledge that hazard alone is not sufficient to characterize
actual risk, would argue against a need to develop alternative regulatory approaches for

chemicals when the concern is protecting children’s health. -

C. Overview of the Risk Assessment Process

7. “Risk assessment™ is a tool used by scientists and regulators to help decide
what restrictions to place on the uses of chemicals and to determine the risks to humans
posed by exposure to chemicals in the environment. “Risk™ is defined as the probability
that injury, disease or death may result from a chemical exposure under certain specific
circumstances. All human activities are associated with some degree of risk to heaith and
well-being, activities such as driving a car, climbing a ladder, crossing a street, or even
taking a bath or shower. In the context of chemical risk assessment, the term “safe” does
not mean without risk. Instead, a “safe” level of chemical exposure is a level with which
there is “practical certainty” that no harm will result in exposed individuals.

8. In 1983, the National Academy of Sciences outlined the steps that should

be included in any scientifically sound risk assessment process (NAS 1983). They
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defined risk assessment as the characterization of the probability of potentially adverse
health effects from human exposures to environmental hazards (e.g., chemicals). The
NAS included four basic steps in every complete risk assessment: hazard identification;
dose-response assessment; exposure assessment; and risk characterization. Each of these
four steps is critical to assuring that scientifically sound decisions can be made by
regulators when those decisions are being made about the impact of chemical exposures

on human health.

Step 1: Hazard identification This step involves gathering and

evaluating toxicity data on the effects of chemical on body systems and the
exposure conditions necessary to produce those effects. Risk is not assessed at
this stage but instead the scientist or regulator focuses on whether the effects seen
in toxicity studies are relevant and useful for assessing risk, and which effects
should be the focus of the risk assessment. It is important to note that in the case
of most chemicals, hazard information will be in the form of laboratory animal
toxicity studies, not studies in humans. Although laboratory animals are not
“small humans”, it is a general principle of both pharmacology and toxicology
that the types of effects (qualitative) seen with chemical exposure in mammalian
species are predictive of the types of effects to be expected in humans, This
general principle has been validated over a century of chemical testing in animals.
Step 2: Dose-response assessment Dose-response assessment is a
critical step and a critical concept. It involves quantifying the relationship
between exposure to a chemical and the extent of injury or disease produced. It is

a basic principle of toxicology that “the dose makes the poison™, or in other words
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that all chemicals can produce adverse effects at some dose. Thisis a guiding
principle for development of human drugs where physicians need to know at what
dose the drug/chemical produces beneficial effects as well as the dose of the
drug/chemical that is associated with adverse effects. Ttis important to note that
the dose that produces a particular effect in an animal will not always be the dose
that will have that same effect in humans. Animals are assumed to be less
sensitive to the effects of chemical exposures than humans and as a result, studies
performed in animals are routinely performed at dosés that greatly exceed any
ax';ticipated or measured level of human exposure.

Step 3: Exposure assessment This step is ah important
consideration in the risk assessment process and involves describing the nature
and size of various populations exposed to a chemical as well as the magnitude
and duration of exposure. Many human health risk assessments look at past,
present, as well as future or expected exposures. It is another general principle of
toxicology that exposure is a necessary action for toxicity to occur. In other
words, unless a human is exposed to the chemical, the chemical does nqt pose a
risk to health, EPA currently has in place methods for considering infants and
children as separate exposed populations apart from adults, alldw'mg a risk
assessment to consider and account for differences in exposure patterns.

Step 4: Risk characterization This is the final step in the risk

assessment process where the results of the first three steps are integrated and
analyzed. In this step the likelihood that the human population of interest would

experience any toxic effects from chemical exposure is determined.
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9. Because it is highly unlikely that the scientist or regulator will have
complete information on any chemical for each of the first three steps in the risk
assessment process (hazard identification, dose-response assessment, exposure
assessment), regulatory risk assessments have developed a process for quantifying
“uncertainty” in the assessment, where “uncertainty” is a measure of the level of
confidence the risk assessor has in the data that is used. “Uncertainty” is also a measure
of the level of variability that is always seen within a population, in terms of variability in
response as well as variability in exposure, The most common approach to quantifying
uncertainty has been to apply “safety factors” or “uncertainty factors” during the risk
assessment. The use of such uncertainty or safety factors is an important concept in the

discussion of protection of children’s health.

D. What Are Safety Factors or Uncertainty Factors?

10.  “Safety factors” were first introduced in the 1950°s by scientists at the
U.S. Food and Drug Administration (FDA) as part of the process for assuring the safety
of humans exposed to food additives and food residues of pesticides. These factors were
used to account for the variability in biological responses between animals and humans
(interspecies variability) and between individuals in the human population (intraspecies
variability). These scientists had recognized that variability in biological responses
between animals and humans was generally within a range of two to three-fold while the
variability among individuals of both sexes, all ages, and of different states of health
generally fell within a range of a factor of 10. As a result, when the FDA was

determining what a safe level of exposure to a food additive might be for humans in the
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general population, they applied a factor of 100 to the level they determined in an animal
study to be without any adverse effect on health. This 100-fold factor was applied to the
endpoint in an animal study that was the most sensitive endpoint (lowest effect dose)
from the most sensitive species.

L. Inthe context of risk assessments at the EPA, the agency which is
respo;lsible for assessing risks to humans posed by chemicals in the environment (air,
water, and soil), and often termed unintentional exposuresz, agency scientists have
employed a similar approach to assessing risk by using “uncertainty factors”.
“Uncertainty factors” are again those factors used to account for variability in biological
response and population exposure. However, the factors have a more complex
application and are defined even more specifically in terms of the exact type of variability
that is being measured and corrected for during the risk assessment.

12.  There are currently at least six different uncertainty factors (UFs) that are
employed as part of a chemical risk assessment: interspecies UF; intraspecies UF;
subchronic to chronic UF; LOAEL to NOAEL UF?; incomplete data base UF; and
modifying UF. Each of these UFs is typically a factor of 10, although the value of any
one UF can be reduced from 10 to either 3 or 1 when available data support such a
reduction. These factors are used by risk assessors to ensure that the risk values
quantified are protective of human health, including the health of sensitive human

subpopulations. The interspecies and intraspecies UFs are routinely applied in chemical

% In the context of this discussion, an unintentional exposure is an exposure that occurs due to breathing
air, drinking water, contacting soil or other types of particulate matter on surfaces, and eating food
(exceptions would be intentional food additives).

* LOAEL is an acronym for the “lowest observed adverse effect level”, which is typically the lowest dose
in an animal study at which some type of adverse effect is seen. NOAEL is an acronym for the “no-
observed adverse effect level”, which is typically the dose in an animal study at which no adverse or toxic
effects are seen. Another acronym related to NOAEL is NOEL or “no observed effect level” , which is the
dose in an animal study at which absolutely no effect of any kind (adverse of not) is observed.
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risk assessment and are considered part of standard risk assessment practice. The other
four UFs are applied only when appropriate, mainly in cases where the quality or quantity
of the available toxicology data is lacking. The typical UFs used in chemical risk

assessment can be described as follows:

Intraspecies UF Used in most chemical risk assessments to account for
variation in sensitivity to toxic responses among humans. The major
characteristicé that are believed to contribute to variation in sensitivity include
gender, age, genetics, and disease state. Note that age in this case would include
the differences between adults and developing fetuses, infants and/or children.
Studies have indicated that an intraspecies UF = 10 is more than adequate to
assure protection of all sensitive human subf)opulations (to be discussed in more
detail below in section E).

Interspecies UF Used in most chemical risk assessments to account for
variation in sensitivity to toxic responses between animals and humans. Studies
have indicated that an interspecies UF = 10 is adequate to account for differences
between species in almost all cases examined.

Subchronic to Chronic UF  This UF is applied when the animal studies to be

used in the risk assessment involved shorter durations of exposure than the
expected human exposure. For example, if the animal study to be used involved
only dosing for one month but humans could be exposed throughout their
lifetime, than an additional UF = 10 would be applied to account for the potential

etfect of duration of exposure on level of response.
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LOAEL to NOAEL UF This UF is applied when the animal study to be used

in the risk assessment did not identify a NOAEL, or a level where there were no
adverse effects following chemical exposure. Instead, the study identified a

LOAEL. In this case, an additional UF = 10 would be applied.

Incomplete datg base UF  This is an important UF for many chemical risk
assessments and allows the risk assessor to account for a lack of certain types of
studies on any one chemical. For example, in the case of concern for children’s
health, if the toxicity study data base for a chemical lacked testing in pregnant
animals or in developing animals, then an additional UF = 10 might be applied in
the risk assessment. In this way, the use of the additional UF allows the risk
assessor to account for the inability of any single study to adequately address all
possible adverse outcomes. k

Modifving Factor Although this factor is not routinely applied in risk
assessments, it is another way that the risk assessor can correct for perceived
deficiencies in the studies being used. For example, if an animal study was
deficient in some design characteristic such as the number of animals being tested
or lack of testing in both sexes, then a modifying factor from some value > 1 to 10

could be applied in the risk assessment.

13.  Published literature and regulatory guidance documents have weighed in
on the appropriate uses and magnitude of UFs for datasets with a variety of deficiencies
or limitations, as well as for datasets that are believed to lack certain types of toxicity

studies (e.g., Dourson et al. 1996; Dourson et al. 2002; see also various risk assessment
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guidance documents available on the EPA and FDA websites). As discussed in some of
these references, composite UFs of 100 are routinely applied (interspecies and
intraspecies UFs) but that composite UFs of as high as 3,000 or 10,000 are also possible
depending on the quantity of quality of the data used in the risk assessment. Most risk
assessors believe, however, that ifa composite UF of greater than 10,000 is deemed
necessary, then a quantitative risk assessment should not be performed until more reliable
and relevant data are available. In the case of EPA, the agency would seek submission of
additional data by companies. It is a general consensus of scientists in the published
literature that the use of UFs allows risk assessors‘to develop health risk values that are
protective of all potentially sensitive human populations, including the developing fetus,

infants, and children.

E. Do Currently Available Risk Assessment Methods Protect the Developing
Fetus, Infants, and Children?

14, Asdiscussed in the introduction to this testimony, the critical question to
be addressed is whether current risk assessment methods are adequate to ensure
protection of human health for individuals of all ages, including the developing fetus. In
order to best answer this question, I reviewed the published literature to-identify studies
that have attempted to answer this question with actual analysis of data rather than simply
opinion based on common practice.

15.  The focus of many of the available studies is whether the differ'ence in
sensitivity among human populations is adequately accounted for by an intraspecies UF

of 10. In Table 1 below, I have listed the studies that focus on comparisons of adults with



140

Laura M. Plunkett, Ph.D., DABT

April 29, 2008

either children or infants. There is also a body of studies that focus on adults and the

variation due not to age but instead other factors such as genetics, sex and disease state

(e.g., Dourson and Stara 1983; Brown 2001; Hattis et al. 1999a, 1999b; Brock 1991;

Hattis 1987; Calabrese 1985; Renwick and Lazarus 1998; Renwick et al. 2001; Silverman

et al. 1999; Nong and Krishnan 2007). Regardiess of the comparison group examined

(studies focusing on age; studies focusing on issues other than age), the results were the

same. The data consistently showed that the level of variability in response among the

human population is adequately accounted for by a UF of 10 for intraspecies variability,

or by a UF of 3.16 if only the toxicokinetic component of the intraspecies UF is being

considered®.

Table 1

Studies Reporting Analysis of Data on Age-Related Variability Within the Human
Population that Could Affect Chemical Risk Assessment

Citation

Study Type

Conclusions

Glaubiger ¢t al. 1982

Compared human MTDs'
of oncology drugs in
children vs. adults

No significant difference in
toxicity seen between adults
and children, indicating an
intraspecies UF of 10 is
conservative for this class
of highly toxic chemicals,
where chemicals are given
at high doses.

Sheehan and Gaylor 1990

Compared animal LD50”
ratios of adults vs. young
animals.

Among 238 chemicals
tested, 86% of the time the
UF = 10 would be sufficient
to account for variability.

Rane 1992

Comparecd human newborn
vs. adult clearance values

For the majority of the
chemicals considered (67%)

* In recent years, it has been suggested that the intraspecies UF be split into 2 components {3.16 and 3.16).
One component is said to account for variability in pharmacokinetics and the other for variability in
pharmacodynamics. Therefore, some of the studies in Table ! fooked at the adequacy of a factor of 3.16

not 10.
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for chemicals
(toxicokinetics only
considered).

a UF of less than 3.16
would be sufficient to
account for variability.

Renwick 1998

Compared clearance and
elimination of a variety of
drugs in adults vs. infants
and children (toxicokinetics
only considered).

For 91% of the chemical
considered a UF of less than
3.16 would be sufficient to
account for variability.

Burin, G.J. and D.R.
Saunders. 1999. Regul.
Toxicol. Pharmacol.
30:209-216

A weight-of-the-evidence
assessment of data available
at the time that addressed
the issue of human
variability in risk
assessment.

Reported that the use of a
intraspecies UF = 10 would
be protective of various
human subpopulations
including infants and
children.

Charnley and Putzrath 2001

Comparison of animal
cancer testing resuits across
chemicals by age

Results were chemical-
specific not age specific.
Young animals were less
susceptible than adults 47%
of the time, equally
sensitive 13% of the time,
and more sensitive 40% of
the time.

Calabrese 2001

Compared animal LD50
ratios of adults vs. young
animals.

Among 313 chemicals
tested, 86% of the time the
UF = 10 would be sufficient
to account for variability.

Naumann 2001

Compared kinetic and
dynamic endpoints among
humans of different ages
(adults, elderly, children,
and even those with
diseases).

Across classes of drugs
examined, authors found
that the level of variability
for toxicokinetics and
dynamics separately would
be accounted for by
currently used UFs (3.3 and
3.3).

Pelekis et al. 2001

Compared pharmacokinetic
parameters for volatile
organic compounds in
children vs. adults.

Currently used UFs for
intraspecies variability are
adequate without addition
of an additional child-
specific UF.

Skowranski and Abdel-
Rahman 2001

Compared toxicokinetic
factors between children,
adults and the elderly.

Of the 6 drugs examined,
the level of variability
always fell within the a UF
of 10, considering both
kinetics and dynamics.

Ginsberg et al. 2002

Compared pharmacokinetic
parameters for 45 different

Results show that the
toxicokinetic portion of the
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chemicals (drugs) in adults | intraspecies UF (3.16) was
versus children of various sufficient to account for the
ages (included neonates). variability seen due to
age/development.

I MTD = maximum tolerated dose; represents a dose in animal studies that can be
tolerated for the length of the study without causing either death of significant
morbidity

2 LD50 = lethal dose for 50% of the population studied

16.  Ttis clear from examination of Table 1 that the available studies support
the adequacy of a 10-fold intraspecies UF to protect children’s health. These data are an
important part of the reason why current risk assessment approaches, that include use of
UFs to determine risk, are stated to be protective of human health for individuals of all
ages and stages of development.

17.  Another important consideration when assessing the adequacy of current
risk assessment methods to protect children’s health is that when data on a chemical of
concern do not include studies that have examined the potential toxicity in developing
fetuses or young animals, standard risk assessment practices would dictate use of
additional UFs. In those cases, an additional 10-fold UF could be employed to account
for the lack of testing of the population of concern.

18. A question that is often raised in the context of protecting children’s health
is the question of the adequacy of current toxicology testing methods to assess risks in
humans, in particular developing humans. The case study often pointed to is lead
exposure. Critics of current methods suggest that without more sophisticated testing of
neurological function during development, any risk assessment strategy would result in
inadequate protection of children from the hazards of lead exposure. However, in an

analysis | performed and published in the peer-reviewed literature in 1999, I showed that
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using current methods of testing (guideline FIFRA testing) a safe exposure level in
humans would have been set that is below the current regulatory action level for lead,
without the use of any additional UF other than the standard intraspecies and interspecies
factors (10 x 10 = 100). This is an important finding as it emphasizes that not only are
current risk assessment methods protective of children’s health but that toxicological
testing methods that have been in use for decades are adequate to capture the level of risk
posed by one of the most widely cited children’s health hazards, lead exposure.

19. It is important to realize that the standard toxicological testing paradigm
for industrial chemicals has been based on the use of a tiered testing framework. For
example, when EPA challenged the chemical industry in 1998 to generate OECD SIDS’-
level hazard screening data sets for HPV chemicals, under the HPV Challenge Program,
companies formally committed to gather and make publicly available existing SIDS-level
screening data on HPV chemicals. For each of the HPV chemicals sponsored in the
program, industry provided 17 types of information, including summarized results in four
categories: physical-chemical properties, environmental fate, and potential to induce
toxicity in aquatic organisms and humans. Human toxicity data requested included
studies assessing acute toxicity, subchronic toxicity, genotoxicity, and developmental and
reproductive toxicity. The information required for human health hazard assessment in
the HPV Challenge Program was identical to the internationally-agreed SIDS standards,
established by the 30 nations of the OECD. The SIDS and HPV screening level test

battery therefore included assessment of toxicity endpoints directly relevant to the

* “QECD-SIDS” is the Organization of Economic Cooperation and Development-Screening Information
Dataset and refers to a chemical testing battery. The OECD created the Screening Information Data Sets
program, commonly known as “SIDS,” to secure uniform sets of hazard-screening information on
industrial chemicals worldwide. The OECD SIDS standards comprise a series of data sets, tests, testing
protocols, and information formats for conducting basic hazard assessments of industrial chemicals.
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developing fetus, infants and children (e.g., inclusion of reproductive and developmental
toxicity testing with evaluation of sensitive life stages). Further, the standard toxicity
testing battery for chemicals includes neurotoxicity assessments since all in vivo animal
‘tests include observational endpoints for changes in behavior; In a recent paper (Becker
et al. 2007), a tiered toxicity strategy similar to those used as part of the HPV Challenge
and OECD-SIDS was proposed and evaluated. In this paper it was shown, using a
retrospective validation approach, that the proposed tiered toxicity testing strategy was
able to reliably identify chemicals which posed particular hazards to human health,
including endpoints relevant to developing organisms. Further support for the use of
tiered testing and evaluation for chemical risk assessment is found in the statements of
the 2005 report of a committee of the National Academy of Sciences:

“Current approaches to toxicity testing include testing batteries, tiered testing,
tailored testing, and a combination of the three. The committee finds that there
are pros and cons of various approaches but leans toward tiered testing with the
goal of focusing resources on the evaluation of the more sensitive adverse effects
of exposures of greatest concern rather than full characterization of all adverse
effects irrespective of relevance for risk-assessment needs. The commiltee,
however, notes that tiered-testing approaches should be designed to expedite
regulatory decisions and to discourage foxicity testing that is not used to address

regulatory questions.” (NAS 2005).

20. In conclusion, I believe that there are sound, scientific data that

demonstrate the adequacy of current risk assessment methods to protect human health,
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including sensitive subpopulations such as the developing fetus, infants, and children.
This fact, combined with the knowledge that hazard alone is not sufficient to characterize
actual risk, would argue against a need to develop alternative regulatory approaches for

chemicals when the concern is protecting children’s health.
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RESPONSE BY LAURA M. PLUNKETT TO AN ADDITIONAL QUESTION
FROM SENATOR BOXER

Question. Plunkety during the hearing, you stated that, “as a scientist, I am not
aware that some of those statistics are indeed true. “ When I asked you which sta-
tistics. you answered, “Some of the statistics about the rate of cancer incidence in-
creasing, the level that it has increased over the years. I think if you look at the
literature. those numbers. at least the numbers that I am aware of are not sup-
ported by the scientific literature, at least. “ Please answer the following questions
concerning your statement:

Did you know that the National Cancer Institute. which is part of the US Na-
tional Institutes ofHealth. states: “Over the past 20 years. there has been some in-
crease in the incidence of children diagnosed with all forms of invasive cancer. from
J1.5 cases per 100,000 children in 1975 to 14.8 per 100,000 children in 2004.”

Did you know that the America Cancer Society, which has funded $3 billion in
cancer research—including funding the work of 42 Noble Prize winners—estimates
that “[slince the early 1970’s, incidence rates of... (non-Hodgkin lymphoma) have
nearly doubled. ”

Response. Senator Boxer, I am aware of the sources you have listed above and
in fact they are some ofthesamesourceslreferredtoinmyletter ofMay
1,2008toSenatorInhofewherel suggested that statistics for cancer incidence can be
found in some reliable data bases such as the NCI. In that letter. I mentioned two
documents that provide summaries of trends in cancer incidence over time available
from NCI (e.g., Ries, L.A.G. et al. (eds). SEER Cancer Statistics Review, 1975-2005.
National Cancer Institute. Bethesda. MD. http:/seer.cancer.gov/csr/1975—2005/,
based on November 2007 SEER data submission, posted to the SEER web site,
2008; Ries, L.A.G. et al. (eds). Cancer Incidence and Survival among Children and
Adolescents: United States SEER Program 1975-1995, National Cancer Institute,
SEER Program. NIH Pub. No. 99-4649. Bethesda. MD, 1999).

As I stated, both of these documents are reliable, authoritative sources accessed
by scientists when wanting to understand trends in cancer incidence in the U.S. I
believe that review of these two documents reveals that the statistics cited at the
hearing on April 29th are not supported by the NCI data. In general. cancer inci-
dence overall has remained somewhat stable over the last 30 years, with some re-
gional. age group. and racial variations. I would refer anyone interested in citing
a cancer incidence rate to those sources. with one document specific to childhood
cancers. I also believe that these two documents would be good resources for the
Committee as they try to understand the incidence of cancer. As I do not know
where your statistics above are actually derived from, as you have not provided me
with the citations in your question above, I cannot respond specifically to your val-
ues. I would again reiterate, however, that the NCI indicate that the overall inci-
dence of cancer has remained somewhat stable and that any trends in certain re-
gional or age group statistics must be carefully considered in light of Ms. Heather
Majors September 2, 2008 confounding factors such as changes in diagnostic criteria
or screening? factors that often are responsible for purported increases.

RESPONSE BY LAURA M. PLUNKETT TO AN ADDITIONAL QUESTION
FROM SENATOR INHOFE

Question. Dr. Plunkett, there appeared to be some confusion during the hearing
about a comment you made about the “rate of cancer incidence increasing”. I believe
you stated:

“Some of the statistics about the rate of cancer incidence increasing, the level that
it has increased over the years. I think if you look at the literature, those numbers,
at least the numbers that I am aware of are not supported by the scientific lit-
erature, at least. I will end it there. “ I believe you were making the point that the
rate of increase may not be as great as others suggested, not that the rate was de-
creasing. Is this correct and please elaborate.

Response. Senator Inhofe, you are correct in your suggestion above regarding my
statements. During the hearing it was erroneously asserted that I had testified that
cancer rates in the U.S. are decreasing. What I was actually addressing in my testi-
mony and answers to questions was the need to assure that any statistics on disease
incidence that were presented at the hearing be based on sound science and not
merely statements made for impact without a basis in actual scientific data. During
the hearing I was concerned and raised questions when I heard statistics being
mentioned that based on my experience, were not reflective of the actual incidences
of cancer and the changes in sperm count in the U.S.
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It is important to realize that data on something such as cancer incidence are
complex. Statistics can be reported based on yearly incidence, incidence over time,
incidence broken out by sex, age at diagnosis, mortality, etc. A scientist must con-
sider whether any statistics collected are representative of the population of con-
cern. The best source of such data for describing the U.S. population would be data
collected in the U.S. Such an authoritative source would be the National Cancer In-
stitute (NCI), which is a part of the National Institutes of Health, Department of
Health and Human Services. Although I have not had time to do an exhaustive
search of all the data available, there are several summaries of trends in cancer in-
cidence over time available from NCI (e.g. Ries, L.A.G. et al. (eds). SEER Cancer
Statistics Review, 1975-2005, National Cancer Institute. Bethesda, MD, http://
seer.cancer.gov/csr/1975—2005/, based on November 2007 SEER data submission,
posted to the SEER web site, 2008; Ries, L.A.G. et al. (eds).

Cancer Incidence and Survival among Children and Adolescents: United States
SEER Program 1975-1995, National Cancer Institute, SEER Program. NIH Pub.
No. 99—4649. Bethesda, MD, 1999). Both of these documents are reliable, authori-
tative sources accessed by scientists when wanting to understand trends in cancer
incidence in the U.S. Review of these two documents reveals that the statistics cited
at the hearing on April 29th are not supported by the NCI data. In general, cancer
incidence overall has remained somewhat stable over the last 30 years, with some
regional, age group, and racial variations. I would refer anyone interested in citing
a cancer incidence rate to those sources, with one document specific to childhood
cancers.

With respect to sperm counts in the U.S., there is no one source of data that I
can point to for reference. However, one authoritative source, the World Health Or-
ganization International Program for Chemical Safety (WHO/IPCS), did perform a
comprehensive review of the issue of endocrine disruption (including sperm count
issues) in 2002 (IPCS. 2002. Global assessment of the state-of-the-science of endo-
crine disruptors. Geneva: World Health Organization). The WHOIIPCS concluded
that with respect to the hypothesis that there may be a global reduction in human
semen quality (including sperm count) that might be related to environmental expo-
sures to chemicals acting as endocrine active substances, there is not a global trend
for declining semen quality that can be identified based on considering all of the
available data. They found that although some studies showed declines in certain
regions or cities, other studies found no evidence of such decline, suggesting there
may be regional trends but not a global trend. Therefore, this authoritative source
does not support the statistic quoted in the hearing related to sperm count declines.

As T also stated in my previous letter, I strongly believe that science should not
be used as a political tool to support one position or another, but should be used
as part sofa decision making process. In this case, it is not sound science to use sta-
tistics that are not reflective of the appropriate population, or are reflective of only
one study when there is body of evidence to consider.

Senator BOXER. We will get—it depends on the type of cancer,
but we will get that information into, we will go to the Cancer In-
stitute doctor and we will put those in the record. So wherever that
will fall.

Dr. Lynn Goldman, we welcome you, M.D., Chair, Program and
Applied Public Health at Johns Hopkins, former Clinton EPA As-
sistant Administrator for Pesticides and Toxic Substances. Also a
pediatrician, I understand. We welcome you, a majority witness. Go
right ahead.

STATEMENT OF LYNN R. GOLDMAN, M.D., M.P.H., PROFESSOR,
ENVIRONMENTAL HEALTH SCIENCES, JOHNS HOPKINS UNI-
VERSITY, BLOOMBERG SCHOOL OF PUBLIC HEALTH

Dr. GOLDMAN. Chairman Boxer and members of the Committee,
I really appreciate your interest in this issue. I think that the regu-
lation of chemicals by EPA is a very important area.

In 1976, when the Toxic Substances Control Act was passed,
there were great hopes by Congress for what it might do. Unfortu-
nately now, 32 years later, one must acknowledge that this Act
needs to be revised, in particular, to protect children. Chairman
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Boxer, I know that you have had a major role in legislation to pro-
tect the health of children. Your colleague, Senator Lautenberg,
talked about the Kids Safe Chemical Act, which I think has been
a wonderful effort.

I understand, as a former regulator of the chemical industry, the
way that chemicals play a vital role in the economy. They are very
important in our society and I would not underestimate that. But
I think I also understand that strong regulation is needed to assure
the health of all our citizens, especially our children.

Today I am here to address the concerns about EPA’s IRIS pro-
gram. What is this program about? It was mentioned earlier that
the dose makes the poison. What IRIS is about is establishing what
that dose is that makes the poison, so that everybody in society,
whether it is regulators, doctors, States, industry, will know what
EPA’s views are about that does. I don’t think any of us here today
are saying that any level of exposure to any chemical is of concern.
We want to know what the levels that are safe and what levels are
of concern. That is what IRIS is all about.

I have been studying formaldehyde, and I think it is an example
that helps to understand about why this is important. You know
that formaldehyde is used extensively in the manufacture of wood
and wood products. For many years, it has been considered to be
a probable human carcinogen. But in 2006, IARC, the International
Agency for Research and Cancer, made a determination that form-
aldehyde is known to cause cancer in humans, does actually cause
cancer in humans. This is a very difficult threshold of evidence to
meet for any chemical.

And the truth is that nearly everybody but the United States has
taken strong regulatory action on formaldehyde. The State of Cali-
fornia, the European Union, Australia, Canada and Japan have
mandatory standards that are several fold stronger than the U.S.
Government’s voluntary standards for formaldehyde in wood prod-
ucts.

Since 1997, the EPA has been trying to reassess formaldehyde.
In 2004, this process was brought to a halt. Basically, EPA’s polit-
ical leadership was convinced that new science was right around
the corner and they should delay a new IRIS listing for formalde-
hyde. At the same time, the Chemical Industry Institute of Toxi-
cology, the CIIT, published its own risk assessment, which would
say that formaldehyde standards should actually be weakened and
not strengthened.

It was fairly unprecedented. In 2004, when EPA’s Air Office
issued its new hazardous air pollutant standard for formaldehyde,
it actually incorporated the CIIT assessment without any concur-
rence from EPA’s scientists or from EPA’s science advisory board.
Now, I should say that rule was struck down in 2007 for procedural
problems, other problems with the rule. But I think that this shows
how, even in EPA’s actions, this lack of progress with IRIS has
been a problem.

Then in 2005, Hurricanes Katrina and Rita flooded the Gulf
Coast, and as you know, FEMA provided 120,000 travel trailers to
the victims of those storms to serve as temporary housing. Unfortu-
nately, these trailers contained unacceptable levels of formalde-
hyde. I think the story is very familiar to all of you, including the
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slow response by the Federal Government, the tragic consequences
to the people who were living in those trailers, all of which in my
view would have been unnecessary if EPA had done the right thing
in the first place in terms of moving forward an appropriate sci-
entific assessment.

My point is that when you suppress this kind of information
about what is the dose that makes the poison, there are serious
consequences. We need to have an EPA whose scientists are free
to communicate to us about risks. That is very, very important.
When they are not free to do so, when there are impediments,
when they are held hostage to these processes that go on intermi-
nably, the public’s health does and will suffer.

It is a complex and challenging process to do these IRIS reviews.
It is also difficult to peer review these. The process of peer review
needs to be done

Senator BOXER. You will have to conclude.

Dr. GoLDMAN. I will. It needs to be done in a scientific process
and not through a process that is basically an invitation to back
door involvement by parties who might be affected by the scientific
assessment. I think that is what we have here.

Thank you very much.

[The prepared statement of Dr. Goldman follows:]
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Chairman Boxer, Senator Inhofe and members of the Committee on Environment
and Public Works, it is my honor to testify today about the US Environmental Protection
Agency (EPA) and its efforts to manage toxic chemicals. With your permission I would
like to submit my full testimony for the record.

1 am a professor of environmental health at the Johns Hopkins Bloomberg School
of Public Health. From 1993-98, I served as Assistant Administrator for Prevention, -
Pesticides and Toxic Substances at the US EPA Prior to that I worked for eight years in
public health with the California Department of Health Services. The views I convey
today are my own.

‘When the Toxic Substances Control Act (TSCA) was passed in 1976, there were
great expectations that it would improve our understanding of chemical risks and manage
these risks to protect human health and the environment. It is now 32 years since the _
enactment of TSCA. Unfortunately, this statute fails to provide EPA with the authorities
that it needs to identify chemical hazards and to take decisive actions to manage risks. In
particular, there are no specific provisions to protect children and other vulnerable
populations. Chairman Boxer, I know that you have had a major role in enacting
legislation to protect the health of children. I also appreciate the approach that has been
taken by Senator Lautenberg and others on this committee to draft legislation to reform
TSCA, in order to address this very serious weakness in EPA’s authority. Chemicals play
a vital role in the US and world economy, and to human welfare. Strong regulation is
needed to assure the health of all our citizens, especially our children.

Today I am here to address more recent concerns with EPA’s management of
chemicals. I will make two points. The first is that suppression of scientific information
about chemicals has real consequences to public health. The second is that the new
changes to EPA’s Integrated Risk Information System (IRIS) are counterproductive.

1 am completing a study of one particular chemical, formaldehyde. [ am going to
start with the formaldehyde story because I think it illustrates the problem we are facing
today. Formaldehyde is one of the most well characterized chemicals in the world. It has
serious acute and chronic toxicity. Most of the formaldehyde produced today is used in
wood products such as particleboard, plywood and veneer. For years formaldehyde has
becn considered a probable human carcinogen, but in 2006 the International Agency for
Research in Cancer (IARC) determined that newer evidence supports classifying it as a
known human carcinogen. IARC concluded that there is sufficient evidence that
formaldehyde causes nasopharyngeal cancer in humans, “strong but not sufficient
evidence” for causing leukemia in exposed workers and limited evidence it causes
sinonasal cancer. As evidence has accumulated, many countries, and the state of
California, have proposed strict enforceable standards for formaldehyde in buildings; the
California standards are 3-4 times more stringent than the voluntary standards that have
been adopted by the Consumer Products Safety Commission. California’s standards are
consistent with those in Europe, Australia, Canada and Japan.
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For years, the scientists at the EPA have been trying to update the agency’s
assessment of formaldehyde on IRIS. In 2004, this was nearly complete, but the process
was postponed. The formaldehyde industry persuaded members of Congress and the
EPA’s political leadership that “new” scientific findings would soon be forthcoming,
justifying a delay. At the same time, the CIIT (Chemical Industry Institute of
Toxicology) published its own formaldehyde cancer assessment. In an unprecedented
action, in 2004 EPA incorporated the CIIT assessment into its fiberboard hazardous air
pollution rule, without the concurrence either of EPA’s scientists or the EPA’s
independent Science Advisory Board (SAB). Over the last five years no new scientific
publications have emerged that would alter the formaldehyde listing on IRIS. Numerous
published papers have disagreed with the CIIT assessment. Unfortunately, in 2005,
Hurricanes Katrina and Rita flooded the Gulf Coast, and thousands were left homeless.
FEMA rushed orders for 120,000 travel trailers, which, as we all know now, contained
significant quantities of formaldehyde. The first complaints of formaldehyde-related
symptoms among trailer residents surfaced in February 2006. You know about the rest of
the tragedy; and the slow response to the problem by the federal government.

My point is that efforts to suppress science have real consequences for the
protection of public health. With increasing frequency EPA’s scientists tell me about
impediments to doing their jobs. Like formaldehyde, several other major chemicals
under assessment by the EPA, like the dry cleaning solvent perchlorethylene, also have
been held hostage. The new process has nearly ground EPA’s efforts on IRIS to a halt.
Withholding information about chemical hazards does cause harm to the public. EPA
leaders must stop suppressing and delaying IRIS listings and other scientific efforts.

The assessment of a toxic chemical like formaldehyde is a complex and
challenging process that involves scientists with specialized training in a myriad of
disciplines related to toxicology and epidemiology. Depth of expertise is required in
many specific areas. The peer review for such an assessment is even more challenging;
not only a broad array of expertise but also a higher level of proficiency is required. This
is the role ~ appropriately — of the EPA Science Advisory Board. Another time-honored
mechanism for scientific input to EPA is through processes like the National Toxicology
Program, which promote scientist-to-scientist collaboration about toxic chemicals.

OMB’s new role and the new interagency review process for IRIS are terribly
misguided. With all due respect to the people at the OMB, their small complement of
scientists is not likely to add value to these assessments. Even worse, the new process is
an open invitation for interested parties to meddle with IRIS in secret. First, certain
federal agencies, like the Department of Defense, are responsible for waste cleanups and
have a direct financial stake in EPA’s toxicology assessments. Like all responsible
parties, they deserve a transparent process so that they can track EPA’s thinking about
chemicals and provide input at certain points in time. However, it is completely
unacceptable for them to have even an appearance of a veto over EPA’s scientific
conclusions. Additionally many federal agencies are charged by Congress to promote
industry and commerce. Their involvement in the IRIS interagency process gives
appearance (if not the reality) of providing a back door through which industry groups
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can exert pressure to modify EPA’s conclusions or to subject the process to endless
delays. In contrast, when the EPA’s Science Advisory Board considers an IRIS listing,
all parties, nongovernmental and governmental, are able to provide input in open
meetings. The members of the SAB evaluate this input based on scientific merit, not
politics. The net effect of this change in the IRIS process is to undercut the scientific
credibility of the IRIS listings. It undermines the public’s trust in the EPA. In other
words, it injects political science into EPA’s IRIS process.

This is a pivotal time. There is a rising tide of chemicals regulation by states.
However, most states do not have sufficient resources to manage chemicals and must rely
on EPA. Chemicals play a vital role in our economy but we must manage them well. As
we have learned in the context of automobiles, continuing to rely on outdated and
polluting older technologies can be harmful to human welfare as well as human health.
Finally, in the case of chemicals, what you don’t know can hurt you. Many people in
public health, in state governments and in industry need to know about EPA’s y
assessments of these chemicals. Let’s allow the science to be the science; the new IRIS
policy should be rescinded immediately and the work of EPA’s scientists should be made
available for peer review and publication. In the long run, overhaul of TSCA to
strengthen our protections from health hazards of toxic chemicals. Meanwhile, EPA
needs to act with prudence and to fulfill its duty to protect the health of the public and the
environment.
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Senator BOXER. I think that is the nub of what we have here.
Thank you.

Here is what we are going to do. I am going to give Senator
Whitehouse and Senator Barrasso 7 minutes each to ask their final
questions and sum up, and then I will take my turn and then we
certainly thank this panel and the one before. This has been a very
important hearing.

Senator, 7 minutes, please.

Senator WHITEHOUSE. Thank you very, very much, Chairman.

Let me start by asking Dr. Goldman about the, you described it
as a back door process or a back door that the IRIS program cre-
ates in the process for influence by people who aren’t proper sci-
entists. I agree that it appears to deliberately create a vector for
political interference. To what extent it will be used or not is open,
but epidemiologically, you don’t want to create that kind of vector,
if you can, even in a political environment.

But in response to that, Mr. Gulliford suggested that OMB had
scientists on staff and that raised the implication that what is hap-
pening here with OMB is that they are adding to the science
knowledge that EPA possesses. Based on your experience, how
would you rate the scientific, particularly the science of chemistry,
knowledge that is contained within OMB compared to that is con-
tained within EPA with respect to the chemical process and its ap-
proval for use around humans?

Dr. GoLDMAN. For any one chemical, it is difficult to construct
a panel of scientists who are qualified to peer review an assess-
ment like the IRIS assessment. I cannot think of a single small
group of scientists who are qualified to peer review each and every
one of those, in addition to all the other science that the scientists
at OMB supposedly are reviewing. No matter how good they are,
it is not possible for them to have the depth and the breadth that
you need to do that kind of review.

How you add value through peer review is through something
like the Science Advisory Board that EPA already has, which, by
the way, is done out in the open. Those reviews are in the sun-
shine. Anybody can come and contribute, industry can contribute,
others can come and contribute. And their arguments are consid-
ered on the merits, in terms of the science they are presenting. It
is not political science. This is about science and the science advi-
sory board process is the best way to accomplish that.

Senator WHITEHOUSE. Are you comfortable with the IRIS process
as proposed at all?

Dr. GoLDMAN. Not at all. And I am very disturbed by the GAO
report and seeing that EPA has increased the resources for that
program fivefold over the last several years, with what looks to me
to be about a four to fivefold decline in productivity. And now they
are proposing to put more bells and whistles on the process. If
nothing else, it is just poor management. There is very little out-
put. More than half of the listings are out of date. And this is infor-
mation that everybody needs, including industry.

Senator WHITEHOUSE. You mentioned formaldehyde, which is of
particular interest. The Chairman knows very well my wife, I am
a very over-married human. And as she well knows, my wife is a
trained scientist. As a result of her education and the work she did
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as a marine biologist, she has had substantial exposure to form-
aldehyde. So that is, you ring a bell with me when you talk about
formaldehyde.

As T understood it, you said that the EPA began its process to
evaluate the carcinogenic effects of formaldehyde back in 1997. And
it wasn’t until 2004 that the process was closed to completion. It
was then derailed by a finding, I guess by the Administrator him-
self, that there was new science around the corner.

Was there any new science around the corner, or was he just
waiting for the CIIT assessment? Was there, in the world of this
science, was there some sort of tectonic shift that took place? Was
there a new development that emerged?

Dr. GoLDMAN. Nothing has emerged since then. You are married
to a scientist, so you know there is always new science around the
corner. What one has to be committed to is periodic reevaluation,
so that new science is incorporated. But no, nothing new has
emerged since 2004, nothing.

Senator WHITEHOUSE. And then you said it was struck down in
2007. Struck down by courts?

Dr. GOLDMAN. The rule was struck down, but not because of the
risk assessment, but because of other things, such as some of the
exemptions they tried to include.

Senator WHITEHOUSE. The Chairman has hosted hearings on the
EPA batting record in the courts of this Country with their theories
of why various anti-environmental policies should stand up. But
here we go again. So as I summarize it, here we are in 2008. They
started in 1997. Because of all this various folderol, we are effec-
tively no place right now with respect to formaldehyde. How would
you describe where we are in the process right now with respect
to making a conclusion as to whether it is carcinogenic and what
steps should be taken to protect public health?

Dr. GOLDMAN. I think we have to rely on the international as-
sessment that came forth from IARC in 2004. We still don’t have
a voice from EPA on this. As far as I can tell, we are going to wait
a long time before we will hear from EPA unless something is done
to change this process.

Senator WHITEHOUSE. Thank you.

Dr. Giudice, I would like to give you the opportunity to respond
to Dr. Plunkett, who suggested in her testimony that the statistics
that you shared with us were not supported by data. Just based
on your resume, as the professor, indeed, Chair of the Department
of Obstetrics, Gynecology and Reproductive Sciences at the Univer-
sity of California in San Francisco, I am not inclined to believe that
you have made up statistics here in testimony before a Senate
Committee. But I would like to give you the chance to buttress
your assertions in light of her comments.

Dr. Giupice. Thank you. I appreciate that opportunity.

There is a reference by Bray and colleagues at the International
Journal of Cancer in 2006, volume 118, pages 3099 on trends in
testicular cancer incidence. This is very recent and I would suggest
that our colleagues look at that particular article.

I am happy to provide the Committee with the written references
for the other statistics that I quoted. Thank you.

Senator WHITEHOUSE. Madam Chair, thank you very much.
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Senator BOXER. Thank you.

Before I call on my colleague, I want to put two things in the
record, or three things. First, letters from more than 50 national,
State and local public health and environmental organizations ex-
pressing their opposition to the new interagency policy on IRIS,
and also I am putting in, if there is no objection, recent news re-
ports on this issue. Then second, Senator Whitehouse before you
leave, this is in reference to your question and also the assertion
by Dr. Plunkett that cancer is going down.

How have childhood cancer incidence and survival rates changed
over the years, National Cancer Institute, an increase over the past
20 years of children diagnosed with all forms of invasive cancer,
from 11.5 cases per 100,000 in 1975 to 14.8 cases per 100,000 chil-
dren in 2004. And finally, also from the Cancer Institute,
lymphoma, an estimated 74,000 new cases of lymphoma will occur
in 2008. Since the early 1970’s incidence rate for non-Hodgkins
lymphoma has doubled. Just wanted you to know that before you
left.

[The referenced material was not received at the time of print.]

Senator BOXER. Senator.

Senator BARRASSO. Thank you very much, Madam Chairman. I
have two documents I would also like to read into the record, if I
could, one from Synthetic Organic Chemical Manufacturers Asso-
ciation and another from the National Petrochemical Refiners Asso-
ciation.

Senator BOXER. Without objection, Senator.

[The referenced materialwas not received at the time of print.]

Senator BARRASSO. Thank you.

Ms. Gellert, I appreciate your comments and your testimony as
you are a cancer survivor, with placental cancer. My wife is a can-
cer survivor of breast cancer, which is obviously much more com-
mon, one in eight women, than placental cancer. Dr. Giudice, you
are the professor. Placental cancer is fairly rare, isn’t it?

Dr. GIUuDICE. Placental cancer is very rare, yes. It is much more
common in Asia than it is in the United States. And the prevalence
here I believe is something like 1 in 10,000 to 15,000.

Senator BARRASSO. I think it is Taiwan with the greatest preva-
lence that I have studied, is it thought to be environmental in Tai-
wan?

Dr. GIUDICE. It is unclear what the etiology is.

Senator BARRASSO. All right. I was curious how that all came
about. Thank you.

I notice that the two of you work pretty closely together. You are
on the board of advisors of the UC San Francisco Medical center—
no? All right. Then I must have a different Annette Gellert that is
listed for the WELL Network.

Ms. GELLERT. I am a previous board member of the Obstetrics
and Gynecology Research and Education Foundation at UCSF.
That was a previous position. I am not currently on that board.

Senator BARRASSO. You are currently off the board.

Ms. GELLERT. I actually came to know about that board when I
was at UCSF getting treated for the molar pregnancy that I had.
My point was that I really, I don’t know what caused it. I want to
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know what caused it. I want to know, I want more information so
that I can, I want to know about my husband, too.

Senator BARRASSO. With his bladder cancer? My best thoughts
are with him.

Ms. GELLERT. Yes. The known cause of that is industrial chemi-
cals from every source that I could find.

Senator BARRASSO. And other causes, there are other——

Ms. GELLERT. Well, smoking, and he has never smoked a day in
his life. Two risk factors are mentioned, one is smoking and the
other is industrial chemicals.

Senator BARRASSO. OK. And then I understand, Doctor, that you
are also an honorary board member of WELL Network?

Dr. GiupicE. I am. I just became, and when Ms. Gellert was on
the OB/GYN Foundation Board at UCSF, this is close to 20 years
ago, and I joined UCSF two and a half years ago.

Senator BARRASSO. Thank you.

Dr. Plunkett, I think we had kind of a back and forth, people re-
sponding to differences. Are there additional amounts of my time
you would like to use to help clarify some of these matters?

Dr. PLUNKETT. I just wanted to State that I am not asserting
that cancer rates are going down. What I was trying to comment
on was the fact that actually, I heard Ms. Gellert mention some
statistics on rates and incidence. I had not, I am not aware of those
particular numbers. I am concerned because I think there is a per-
ception of the lay person and the public, and there is information
out there that the scientists are aware of, and maybe we as sci-
entists need to be better at getting that information out, so that
the public is aware of what the real risks are, and what true inci-
dence rates, what is the real incidence rate, how do you calculate
it, how do you determine it, versus the numbers that may get
thrown around in the popular press. That is all. That is really what
my comment was about.

I am not aware of the data that would support some of the num-
bers that were coming out. Certainly if there is such data, I would
love to see it. I am just not aware of it. I am also not aware of the
fact that the incidence rates have been going up to the level that
has been asserted. That was the comment or the position I was try-
ing to take.

Senator BARRASSO. You said in your testimony that the EPA cur-
rently has in place some methods for considering infants and chil-
dren as separate exposed populations, apart from adults, allowing
a risk assessment to consider and account for differences in expo-
sure patterns. Could you elaborate a little bit on that?

Dr. PLUNKETT. Yes. In the current methods that are used, where
you do a risk assessment, you are looking at all the potential popu-
lations that can be contacted or exposed to the product. And if you
have a product or chemical where you are worried about child expo-
sure, such as if you had an infant, a bottle for an infant or you had
some other product that the child might be contacting routinely,
you can do child-specific exposure assessment on that. In addition
to that, in the toxicity evaluation part of the risk assessment, for
many, many chemicals you have data that has been collected in de-
veloping animals, reproductive and developmental toxicity studies,
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where you actually can assess what were the direct effects on a de-
veloping organism from exposure to that chemical.

I know there are many chemicals that may not have that kind
of data. But most of the ones we are talking about that have been
raised at issue in this hearing, as I have heard it, are ones where
that data is available.

Senator BARRASSO. Mr. DelLisi, you talked about the program in
Europe, the REACH program. Is there a lot of hazard and exposure
data available that has been gathered from that on different chemi-
cals already?

Mr. DELIsI. Nothing has been gathered yet. The pre-registration
period starts on the 1st of June, then you have until 2010 for more
than a thousand tons a year of commerce and 2013 for a hundred
to a thousand and then 2018 for less than a hundred tons.

Senator BARRASSO. If we don’t have any data yet from that
REACH program, is it right to make comparisons between TSCA
and the REACH program?

Mr. DELIsI. I don’t know how that would be possible.

Senator BARRASSO. I want to ask about some potential, Mr.
DelLisi, in making the change in TSCA so that it shifts the burden
of proving safety from the EPA to manufacturers. Would you rec-
ommend shifting that burden and how will that affect a manufac-
turer’s ability to meet its needs of customers?

Senator BARRASSO. The burden needs to continue as it is, which
is really shared. I was at a REACH conference last week, because
REACH does talk about banning products, and frankly, the thing
that most startled me was a representative of Rolls Royce trying
to figure out how they could make a jet engine altogether without
the use of nickel compounds, which could potentially occur in the
EU, that nickel compounds would be banned. He literally said that,
we can’t figure out how to keep a jet engine together without the
use of those kinds of materials.

Senator BARRASSO. Thank you, Madam Chairman.

Senator BOXER. Well, we are going to close this panel out, and
we have a few comments, a couple of questions.

This has been a really important and far-reaching hearing. 1
want to thank each and every one of you. I think it has been good
to have both sides on this panel. And frankly, on the other panel
as well, the GAO saying that they investigated the EPA and found
out politics is taking over the program, and EPA saying, oh, no,
nothing could be further from the truth. Well, let’s let the public
judge and let’s let my colleagues judge.

But let me tell you what is going to happen, Mr. DeLisi and Dr.
Plunkett, Ph.D. If we don’t see action out of the EPA on listing
these harmful chemicals, not only listing them but regulating
them, Congress is going to do it. Senator Feinstein offered an
amendment with me to ban phthalates. It passed overwhelmingly.
;110‘1:11 can see where Senate Whitehouse is coming from on formalde-

yde.

So don’t think because you may be looking at this process, the
weaker it gets, the stronger we are going to get. Because no Sen-
ator in the light of day, I shouldn’t say no, most will not be able
to take the heat of these dangerous chemicals. People are not stu-
pid, they are smart, they understand, they see what is happening
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to their families. No one can tell them what is happening to their
families, because they see it.

So no one can say, oh, it is safe and cancer is going down or
whatever you said, I am checking on your words. The fact is, we
know the facts. Childhood cancer, up. I mean, it is a fact.

So I just want to thank the doctors on the panel, the medical doc-
tors on the panel. You took an oath to do no harm. And what you
are doing through your work, your active work, which I praise so
much, what you are doing is making sure that we are not harmed.

And what is so intriguing about this hearing is that there are
several issues raised, which is what we wanted. One is the current
system, the way we regulate chemicals now and how it has failed
us and how they have come up with four decisions when they were
supposed to come with a hundred in the last 2 years.

So it has failed us, because the Administration has informally
put into place the change in the IRIS program where they are al-
lowing people to sit around a table secretly and give their views.
And they have tainted and corrupted, and I use my words advised-
ly, they have corrupted the process of risk assessment. And the
point is, it is not going to work, because the people won’t allow it
to happen.

And you know, we met with a chemical company the other day
who said that they are, and I am going to just tell you what hap-
pened, and I will direct this to Mr. DeLisi. We met with a chemical
company that said they have invented substitutes for toxic chemi-
cals, such as insulation without formaldehyde. And without strong
regulations on the chemicals that present a risk, there is not a
strong market for the safer product.

So would you agree that sometimes regulation will spur inven-
tion, the genius of America, which is what Annette Gellert talked
about, working with the private sector? Why is it my colleagues on
the other side paint this picture of, every time we want to help the
people of America get safer, oh, we are going to hurt the economy?
That has never been true with environmental regulation. Never.
We have had green industries, we have had green jobs. This is the
scare tactics. So people get sick and they die and oh, we can’t do
anything about it, because it is going to hurt people’s jobs. Well,
you know, if you are really sick and you can’t breathe, you can’t
come to work. Pretty basic.

So Mr. DelLisi, I want to ask you, don’t you think that when
there is reasonable regulation that it presents an opportunity for
business to come up with a safer product that you could then ex-
port to Europe, where there is obviously going to be a huge market
for greener products? What do you think?

Mr. DELISI. Senator, unfortunately, I think it is a two-edged
sword. My Senator, Frank Lautenberg, this morning mentioned
DDT. DDT is still in use in sub-Saharan Africa and lots of places,
protecting people from the ravages of the mosquito-borne diseases.
I would not want to be a regulator

Senator BOXER. OK, I am not asking you about DDT, because I
know that story is always brought up. I am asking you about this
man who came in from a chemical company and said they are
ready to roll with a substitute for formaldehyde. I am asking you,
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yes or no, is there ever a case where reasonable regulation will lead
to better, safer products? Yes or no?

Mr. DELISI. It can.

Senator BOXER. Good.

Mr. DELIsI. But if the cost of that insulation that he is producing
is so large that nobody can afford it, that is a down, that is a prob-
lem for the consumers.

Senator BOXER. Yes. But if I told you that your kid being exposed
to certain levels of formaldehyde is going to get lung cancer, that
the chances are, it is a very good chance, don’t you think that is
something we ought to move on and allow these substitutes? Don’t
you think that people in the Katrina housing there deserve to have
accommodations that were free of formaldehyde? Don’t you think?

Mr. DELISI. I am not an expert in formaldehyde, but if that has
been proven, absolutely.

Senator BOXER. Good. Well, we are working on it, here, we are
getting there. I love agreement.

Well, let me just say, again, do we have this? OK. All right. So
we are going to put a lot of studies in the record, we will leave the
record open for a week. And in summing up, here is where I think
we are. We have an IRIS process that is the basis for many of our
various environmental laws. That is how they, the Clean Water
Act, the Safe Drinking Act, the Superfund, TSCA, they rely on—
did I leave anything out?—Clean Air Act, they rely on the IRIS
program. So IRIS cuts across.

Now, we know the IRIS project has been corrupted. And the rea-
son we know it is the GAO did an investigation and they are tell-
ing us that already, even without the new system in place, in ef-
fect, everything has basically stopped. And instead of listing and
regulating 100, not listing, scratch that, instead of regulating 100
chemicals over 2 years, they have regulated four. So we are in a
crisis. Annette Gellert was right, she used that word. We are in a
crisis.

If this goes forward, this process that Mr. Johnson, who refused
to come here, somebody said no wonder he went to Australia, he
doesn’t want to sit across from me, I totally get it. But the fact of
the matter is, he has a responsibility to be here and defend himself
on this. This is a nightmare. This is a scandal.

So we now have a circumstance where we are going to see a for-
malization of a process that puts politics in the center of regulating
chemicals as Dr. Goldman alluded to, instead of pure science. This
is a travesty. And it is happening under our noses.

We are not going to stand for it. Either we are going to change
things in the election or we are going to start banning these chemi-
cals. Because there isn’t one colleague that I know who is going to
be able to stand the heat when there is proof about these chemi-
cals.

Now, I know Dr. Plunkett, you have defended people, your firm
has, when they are sued, is that right?

Dr. PLUNKETT. Most of my litigation work currently is in plain-
tiff’s litigation, actually, not in defense.

Senator BOXER. OK, so you bring suits against chemical compa-
nies?
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Dr. PLUNKETT. I don’t bring suits. I have been an expert witness
in litigation where suits have been brought against mainly phar-
maceutical companies for injuries related to

Senator BOXER. So you have testified for the injured party?

Dr. PLUNKETT. Yes, I have.

Senator BOXER. Or for the company?

Dr. PLUNKETT. For the inured party, in most cases.

Senator BOXER. You do. So your firm is bent toward making sure
that people who are injured by chemicals have a right to sue, and
you come in and you testify on behalf of the injured person, is that
correct?

Dr. PLUNKETT. I act as an expert witness, to tell you what I do,
I act as an expert witness, provide pharmacology and toxicology
and FDA regulatory testimony related to the risks and hazards
posed by a drug and whether or not that drug could have caused
the injury in an individual.

Senator BOXER. OK, well, I have some confusion, because your
firm advertises, I have seen the advertising, that you would rep-
resent business in defending them. And you are saying you defend
the plaintiffs, the harmed ones.

Dr. PLUNKETT. I have worked on both sides. I have also done liti-
gation where I have worked on behalf of industry as well. But in
expert witnessing, currently in my litigation practice, all of my
cases are plaintiffs cases at this point in time.

Senator BOXER. OK, but, this firm——

Dr. PLUNKETT. Integrative Biostrategies, yes.

Senator BOXER. So this is wrong, it says it represents product li-
ability, toxic tort, heavy metals, petrochemicals, pesticides and that
is, my understanding is that they support the companies. That is
not right?

Dr. PLUNKETT. I do work on behalf of chemical companies in risk
assessment and regulatory issues, yes.

Senator BOXER. Oh.

Dr. PLUNKETT. I have also worked on behalf of individual, for ex-
ample, cities, other entities outside of industry. So I do both of
those things.

Senator BOXER. So cities that are sued?

Dr. PLUNKETT. No. It is not all litigation work. In fact

Senator BOXER. Let’s give an example of a city you have rep-
resented.

Dr. PLUNKETT. For example, I have not represented, I have
worked on behalf of a small city in Texas where there was a lead
battery recycling facility located in town, right within the town. I
worked with the city to help do a blood lead study on whether or
not the industry was impacting the residents. I designed the study
and helped implement the study for the city. So in that case, I was
working on behalf of the children and the families within the city
to determine whether there was a risk to their health.

Senator BOXER. Well, good for you. Because then you ought to
know about childhood cancer rates a little more.

Dr. PLUNKETT. I

Senator BOXER. Here is the thing. We are dealing with life and
death here. We have a witness who is experiencing a spouse who
has bladder cancer. She said the two causes that she has been able
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to learn, because they don’t know why, are smoking, which he
never did, and exposure to industrial chemicals. We need to find
out these things. We need to know, frankly. Our Government needs
to know, so you don’t have to go off to Texas and figure out what
this, I mean, we ought to have the information of what these bat-
teries do.

Dr. PLUNKETT. I would agree with you, Senator, that we need to
know about the chemicals. My only point, the reason I am here
today is to say that I believe there are risk assessment methods
currently in place that allow us to determine which chemicals truly
are risks, based on hazard information which we have, but also ex-
posure and the actual information from the science on the re-
sponses in individuals.

Senator BOXER. Right. And I will tell you, what we have in place
is the IRIS program.

Dr. PLUNKETT. We have more than that in place, I would argue.

Senator BOXER. That is the basic, well, you could argue it. But
the fact is, every single agency has told us that the IRIS program
is the program that is the basis for their decisions, OK? So the
IRIS program is the basis for regulation under the Clean Air,
](Ollgan Water, and Superfund and all the things that I mentioned

efore.

So the IRIS, the integrity of that program is at stake here. That
is why, when the GAO tell us the program is a shadow of its
former self, now, to get to the issue of REACH is very important.
Because, Mr. DeLisi, I want you to explain something to me. My
understanding is a lot of chemical companies do business in Eu-
rope. Is that correct, would that be your understanding?

Mr. DELIsI. Yes.

Senator BOXER. And they will have to conform with REACH, is
that correct?

Mr. DELIsI. Or they can make a decision to stop doing business
in Europe.

Senator BOXER. Exactly. And what do you think people will do?
Do you think they will walk away?

Mr. DELISI. Some will.

Senator BOXER. Well, I would argue they won’t walk away. I will
argue that they will want to, because this is a global marketplace.
And with the dollar falling as it is, this is the moment where our
business are really, at least beginning to see an increase in their
exports. So I would argue that they would.

And I would further say, going back to my initial point, that
when we have this concern, and it is expressed in legislation, you
are going to have an impetus for these substitutes. Now, you are
very right, maybe they will cost a little more. I would submit to
you, if you ask the American people, if you could reduce the rate
of childhood cancer, we could go into what those cancers are, by
taking the following steps, having to pay 35 cents more for a sol-
vent, or a dollar more for a different type of cleanser, I would be
people would be glad to do that.

So from my perspective, I think it is very shortsighted for busi-
ness to put their head in the sand and act as if nothing is going
to change. Because here is my point. If we don’t see a coming to-
gether here and I will get back to what Annette Gellert said, which
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is, working together with business and Government and the non-
profit community, if we don’t see that happening, I am just saying,
colleagues of mine are going to take matters into their own hands
and you are going to see banning of these chemicals and banning
of these products. And you will not know what is going to hit you
next.

So I think it is in the best interest of business to work with us
in a way where we do have an open, transparent process here,
where we don’t have the regulation of a chemical such as formalde-
hyde get bogged down, as Dr. Goldman said, when we were just
there at coming up with the regulation, Mr. Johnson pulled it
down. That is not going to sit well, and you are going to be far
worse off. You are going to have no certainty because you are going
to have people going to the floor of the Senate saying, my commu-
nity, so many people got this type of cancer. And you are going to
really have more of a problem.

So I would urge us to work together. I think the message of the
Wellness Foundation, is it the Foundation?

Ms. GELLERT. The WELL Network.

Senator BOXER. The WELL Network. That is a great message.
We are all in this together. This shouldn’t be one side arguing with
another. We have everything to gain when we have safe products.
We have a confident community that won’t start boycotting certain
products. And I just think do no harm is our first thing we should
think about, do no harm. But second, make things better.

I think we ought to look at what Europe is doing. I think we
ought to realize that it is in the best interest of our businesses to
learn to work with these restrictions and see how we can have a
system, frankly, that isn’t different. Because I think that another
thing Annette Gellert said is right on the mark, we don’t want
America to be the dumping ground for dangerous products.

Because here is what is going to happen, I will tell you right
now, our people will start importing products from Europe in num-
bers. And by the way, it will be a big business. Somebody will get
a license, they will bring in these safe products and you will not
be able to compete because the American people understand that
some of these chemicals are dangerous. And if they have an oppor-
tunity to buy a green product, they are going to do it.

So I think this could be a win-win for business if we have a little
bit of a different attitude. Otherwise, you are going to have com-
petition from abroad you never thought you had. I just think that
is not good for business and it is not good for our people. So this
has been a heart-felt hearing. I really thank all of you for being
here, all of you, with your perspectives. I respect all the perspec-
tives, but I think at the end of the day when our people are
healthy, we are a better Nation for it.

Thank you very much, and we stand adjourned.

[Whereupon, at 12:35 p.m., the committee was adjourned.]

STATEMENT OF HON. BENJAMIN L. CARDIN, U.S. SENATOR
FROM THE STATE OF MARYLAND

Madame Chairman, thank you.
The mission of the Environmental Protection Agency is to protect human health
and the environment. The Integrated Risk Information System (IRIS) Program is
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a manifestation of that part of the EPA’s mission which includes the evaluation and
regulation of toxic chemicals.

With over 500 chemicals listed, and over 9,000,000 queries to the IRIS data base,
IRIS is a valuable resource both within the U.S. and around the world in under-
standing the potential human effects that exposure to the listed chemicals might
cause. The quantitative information contained in IRIS allows IRIS to be a compo-
nent in the regulatory process of many states and even other countries. The regard
with which this data base is held is a tribute to the tireless efforts of EPA scientists
in evaluating the risks of the listed chemicals. In order to be both useful and cred-
ible, the process to list a chemical in the IRIS data base must be unbiased, science-
based, timely, and transparent.

In the last few years, despite increases in IRIS personnel, a backlog of IRIS as-
sessments have developed. This backlog is due, in part, to new OMB-managed,
interagﬁncy reviews and due to delays in completion of assessments to await new
research.

Earlier this month, the EPA released a revised assessment process for IRIS. This
revised process concerns me as it will allow far less transparency into the decision
making process.

The new assessment process conflates the EPA’s science position on an assess-
ment with the EPA’s science policy position. Assessment findings should inform pol-
icy, not be informed by policy.

Finally, this revised assessment process continues the recent practice of OMB’s
having a role in the process as well as establishing a new, interagency review proc-
ess for IRIS. This change potentially compromises the integrity of IRIS by allowing
those agencies that may have a stake in the EPA’s assessment be able to influence
that very assessment.

I am pleased to welcome Dr. Lynn R. Goldman, a professor of environmental
health at the Johns Hopkins Bloomberg School of Health. Dr. Goldman has served
as EPA Assistant Administrator for Prevention, Pesticides and Toxic Substances.
Dr. Goldman’s work in reducing the risk of chemicals and pesticides to the health
of the public in general, and children in particular, is noteworthy.

I look forward to hearing Dr. Goldman’s testimony and that of all of the other
panelists today as we conduct this oversight hearing into EPA’s toxic chemical poli-
cies.

Public health and environmental policy decisions must be rooted in objective sci-
entific assessments. These assessments must be timely and made using the best
practices possible.

Thank you Madame Chairman.
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BEFORE THE
SENATE COMMITTEE ON ENVIRONMENT AND PUBLIC WORKS

STATEMENT FOR THE RECORD OF THE
AMERICAN CHEMISTRY COUNCIL

May 5, 2008
L. _Introduction

The American Chemistry Council (ACC) appreciates this opportunity to provide this
statement to the Senate Environment and Public Works Committee regarding chemical
evaluation, risk management, and regulation. The Committee’s inquiry provides an important
opportunity to address the policy issues regarding chemical regulation in the United States and
the chemical industry’s views.

ACC is the national trade association whose member companies represent more than 90
percent of the productive capacity for basic industrial chemicals in the United States. Our
members make the chemicals used in the millions of products that have made all of our lives
healthier, safer, more energy efficient and more convenient. ACC’s member companies share
the objective of meeting consumer, scientific and industrial demands for products and processes
that protect human health and the environment. Our industry’s technological innovation and
progress helps protect children from illness and injury, in products such as life-saving vaccines,
child safety seats, and bicycle helmets, to name but a few.

Recent changes in chemicals policy in other countries and regions of the world, and at the
state level, have focused attention on the adequacy of the U.S. chemical management system.
ACC acknowledges the public’s concern about the U.S. chemical management system, and the
Council and our members are committed to supporting a regulatory program that is both
scientifically sound and publicly credible. In our view, chemical regulatory programs should
provide timely, scientifically-justified, efficient, effective and transparent decision-making.

ACC agrees that there are areas where the current chemical evaluation and management
system in the United States can be improved and enhanced. ACC welcomes the discussion on
chemicals policy, and looks forward to working with all members of the Committee to achieve
our shared objective of a regulatory framework that is scientifically sound and protective of
public health and the environment.



11. Chemical Regulation in the United States

management in the United States, including

The business of chemistry in the United States is subject to a myriad of chemical
evaluation and risk management programs under federal, state and local laws. The Toxic
Substances Control Act (TSCA) is the fundamental federal law regulating chemicals, but it is not
the only federal law focused on chemical evaluation and risk management. Congress has
enacted a comprehensive set of chemical regulatory statutes that affect chemical use and

Federal Insecticide, Fungicide and
Rodenticide Act (FIFRA)

Federal Food, Drug and Cosmetics
Act (FFDCA)

Clean Air Act (CAA)

Clean Water Act (CWA)
Resource Conservation and
Recovery Act (RCRA)
Comprehensive Environmental
Response, Compensation and
Liability Act of 1980 (CERCLA)
Emergency Planning and
Community Right-to-Know Act
(EPCRA)

Occupational Safety and Health Act
(OSHA)

Hazardous Materials Transportation
Act (HHIMTA)

Consumer Product Safety Act
(CPSA)

Federal Hazardous Substances Act
(FHSA)

Food Quality Protection Act (FQPA)
Chemical Facility Anti-Terrorism
Standards (CFATS)

Toxic Substances Control Act
(TSCA)

A consequence of this framework is that any given chemical may be subject to multiple
regulatory requirements, concurrently. For example, dispersive uses of agricultural chemicals
are regulated by FIFRA and FQPA, uses of chemicals in food contact applications are regulated
by the FFDCA, and uses of chemicals in consumer products are regulated under the CPSA and
FHSA. This approach assures that a federal agency has appropriate regulatory authority to
address the risks of chemical exposures in particular applications.

1. TSCA and Information

and amount of information required of industry by EPA.

Information on chemicals plays a fundamental role in assessing risks. TSCA is the
federal policy and regulatory tool that provides EPA with much of its information-gathering
authority. EPA has used its TSCA authority to require industry to generate valuable data and
information, and provide it to EPA for evaluation. The following is a brief review of the type

EPA can require manufacturers and/or processors to conduct tests on specified chemical
substances or mixtures in order to evaluate their human health or environmental effects.
Since TSCA was enacted, data on approximately 500 chemicals have been developed
through Section 4, through enforceable consent agreements (where EPA and companies
can work together to develop a mutually agreeable test program) or under EPA’s Section

5 authority.
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e The Inventory Update Rule (IUR), established under EPA’s TSCA Section 8 authority,
requires periodic submission of production and import data for all chemicals produced or
imported in quantities over a certain threshold. No other regulatory system in the world
has required periodic updates on chemicals actually in commerce. Typieally over 1,000
companies have reported information to EPA under the IUR on about 9,000
chemicals in any given reporting cycle.1

e Under Section 8(a), EPA has the authority to require manufacturers to maintain records
and/or report on information such as categories of use, quantity manufactured or
processed, by-product descriptions, health and environmental effects information,
number of individuals exposed and methods of disposal. As of November 2003, EPA has
issued some 33 Preliminary Assessment Information Reporting (PAIR) rules
covering about 1,200 chemicals.

e Under TSCA Section 8(d), EPA has the authority to promulgate rules to require
producers, importers, and processors to submit lists and/or copies of ongoing and
completed but unpublished health and safety studies. To date, EPA has published about
50 TSCA Section 8(d) rules covering approximately 1,200 chemicals. In response, the
Agency received more than 50,000 studies covering a broad range of health and
ecological endpoints.

o Section 8(e) of TSCA provides the EPA with a powerful information-gathering tool that
serves as an early warning mechanism. EPA has received and reviewed more than
16,500 TSCA Section 8(e) notices and about 7,750 follow-up submissions. These
notices cover a wide range of chemical substances and mixtures and contain new data
concerning serious adverse health effects, ecotoxicological effects and exposures.

e Under Section 5, EPA receives information from industry about new chemicals before
they are manufactured. EPA has reviewed approximately 36,600 Pre-Manufacturing
Notices (PMN) since TSCA was implemented. The evaluation process involves many
tools and models that can provide estimates and predictions on the potential hazards and
exposures of a new chemical. This information allows EPA to develop an estimate of the
potential risk of a new chemical based on its proposed use(s). Approximately 50% of
approved PMNs are subsequently brought to market, and EPA must be notified
when manufacturing commences.

o Under Section 5, almost 3,900 PMNs submitted to EPA were subject to some form of
regulatory action, such as prescribed limitations on use or workplace practices,
requirements for labeling, release and disposal restrictions, or required testing.

e TSCA Section 4(e) established the Interagency Testing Committee (ITC) to identify
chemicals to which EPA should give priority consideration for collecting data and
information. The ITC has reviewed more than 40,000 chemicals. Based on ITC
recommendations, 10,200 studies were submitted to EPA.

TSCA provides EPA important authority to review and approve chemicals — regulatory authority
which has been consistently exercised by the Agency.

TSCA also provides considerable flexibility to EPA in developing alternatives to the cost,
burden and expense of Section 4 testing. Indeed, the Committee has heard testimony (August,

! Although the TSCA Inventory contains some 85,000 substances, it is important to note that the Inventory is simply
a historical database. The periodic Inventory updates provide a more accurate view on the number of chemicals
actually in commerce, because production status is not considered in maintaining the Inventory listing.



172

2006) about the value and success of the High Production Volume (HPV) Challenge program.
The data and information collected in the HPV program can and are being used to decide what
specific, additional toxicity tests are scientifically warranted and necessary to better understand
specific organ-system hazards, and to more fully characterize the dose-response relationship.
More importantly, EPA is using the HPV data to make decisions on priorities for further review
under the agreement concluded last year with the Canadian and Mexican governments. All HPV
data — which was always intended for screening purposes and not as a complete data set — will be
assessed under the program, called the Chemical Assessment and Management Program
(ChAMP) established by the Agency’s Office of Pollution Prevention and Toxics. In addition,
the industry has voluntarily extended the HPV chemicals to substances that newly meet the 1
million pound threshold, and by expanding reports on chemical uses and exposures through the
program.

Under ChAMP, EPA will evaluate the approximately 7,000 existing chemicals produced
in quantities greater than 25,000 pounds per year in the U.S by 2012. This represents the vast
majority of chemicals in commerce. EPA will prioritize these chemicals for potential action
based on screening-level hazard or risk assessments, based on data and information developed
through the HPV and VCCEP programs, and by leveraging data and information developed by
the Canadian government in its chemical prioritization program. In ACC’s view, the overriding
benefit of the ChAMP program is that it provides an important focus for the work of OPPT on
existing chemicals in commerce. ChAMP is a logical step in chemical evaluation by EPA, and if
EPA has the resources to implement it, the program will result in a basic assessment of nearly all
chemicals in U.S. commerce well before any other national or regional regulatory program
(including Europe’s REACH program).

IV. The Integrated Risk Information System

ACC supports efforts to improve EPA’s risk assessment processes to develop
scientifically comprehensive and accurate risk assessments, and ACC supports transparency in
the Integrated Risk Information System (IRIS). The Agency’s recent improvements in the IRIS
process represent an effort to foster continuous improvement practices into these important EPA
activities.

Over the last 10-15 years, the IRIS assessments have required greater scientific effort and
time to prepare because the science of risk assessment has advanced and the techniques and
approaches applied 20 years ago are now outdated. New scientific methods must now be used in
IRIS assessments. These methods include the development and application of modeling for dose
extrapolation across species and routes of exposures, incorporation of biologically based modes
of action, explicit evaluation of possible differential sensitivity at different life stages and use of
chemical specific adjustment factors.

ACC has been concemned for some time now that the IRIS process was moving more
slowly than desired. For example, many of the existing IRIS assessments are dated. We agree
IRIS needs to be more effective, to both keep up with new scientific information and to reduce
its backlog, and this has been ACC’s long-standing perspective. We have supported efforts to
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provide more resources for the IRIS program to make it more effective and scientifically up to
date.

Many of the improvements in the IRIS process appear to address the findings and
recommendations of the 2006 Government Accountability Office (GAO) report entitled “Human
Health Risk Assessment -- EPA Has Taken Steps to Strengthen Its Process, but Improvements
Needed in Planning, Data Development, and Training” (available at
http://www.gao.gov/new.items/d06595.pdf). In that report the GAO recommended that 1) EPA
enhance early planning of each risk assessment; 2) EPA identify and communicate data needs to
the public and private research community; and 3) that the Agency support development and
implementation of in-depth training for risk assessors and managers.

We believe that certain specific improvements in the IRIS process announced in April
2008 (specifically the steps of a) developing a literature search and requesting any additional
information; and b) seeking comment on the qualitative assessment) will go a long way toward
assuring that all the available relevant and valid scientific data will be identified early in the
process so that the Agency will have this information and can incorporate it into the risk
assessment in lieu of assumptions or defaults. These process improvements allow the Agency to
collect scientific information on possible modes of action at the right time in the process (the
qualitative assessment stage), so that these can be explored, evaluated, and if appropriate, used in
the quantitative stage of the risk assessment. These improvements should contribute to more
transparent and scientifically comprehensive and robust IRIS assessments that reflect the most
up-to-~date scientific research and knowledge.

While the risk assessments contained in the IRIS database provide important support for
federal regulatory action across a number of programs, they are not the sole source of that
information, and they are certainly not the sole source for EPA action under the Toxic
Substances Control Act. Indeed, IRIS is not a regulatory program in and of itself, it is simply a
source of information.

IV. TSCA and Voluntary Programs

In the late 1990°s it became clear that publicly-available, electronically-searchable
databases on chemical hazards and risks simply did not exist. In 1998, the chemical industry,
working with EPA, Environmental Defense (ED) and others, developed the HPV Program to
complement the Agency’s testing authority under TSCA. This unprecedented voluntary
initiative had the goal of making uniform health and environmental screening information on
high production volume? (HPV) chemicals publicly available. Through the HPV Challenge
Program, more than 300 sponsoring manufacturers volunteered to provide hazard-screening
information on 2,222 HPV chemicals, representing 95% of the chemicals in U.S. commerce by
volume. While this program emphasizes partnerships with industry, it also relies in part on
EPA’s exercise of its regulatory authority.

? High Production Volume (HPV) chenicals are those substances manufactured in or imported into the United
States in amounts greater than 1 million pounds per year.
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For each of the chemicals sponsored in the program,’ industry has or will provide 17
types of information, including summarized results in four categories: physical-chemical
propetties, environmental fate, and potential to induce toxicity in aquatic organisms and humans.
Data to be summarized for human toxicity include studies assessing acute toxicity, sub chronic
toxicity, genotoxicity, and developmental and reproductive toxicity. All of the information
collected under the HPV Program is important and relevant for evaluating a chemical’s potential
impact on human health and the environment. Additionally, test categories such as genotoxicity
and acute, developmental and reproductive toxicity are specifically relevant to protecting
children’s health.

The HPV program and industry’s work to fulfill its HPV commitments have been subject
to criticism.* In ACC’s view, those criticisms are misplaced. The fact is that the HPV program
has resulted in the public availability of more information, on more chemicals, faster than any
other government program anywhere in the world. Industry is proud of its record under the HPV
program, and the fact that 97% of initial submissions under the program (including test plans)
have been made.

In addition to the HPV program, EPA’s Voluntary Children’s Chemical Evaluation
Program (VCCEP) pilot was developed to assess certain chemicals for potential risks to children
through a series of tiered screens and tests. The VCCEP pilot is evaluating both hazard and
exposure information on 20 chemicals voluntarily submitted by 35 companies and 10 consortia.
The key question that the VCCEP aims to answer is whether the potential hazards, exposures,
and risks to children have been adequately characterized, and if not, what additional data are
necessary. Companies participating in VCCEP present a hazard assessment, exposure
assessment and risk assessment on their chemical to an independent peer consultation panel,
which then makes a recommendation to EPA about additional data needs under the tiered
evaluation framework of the program. EPA then makes a data needs assessment about the
chemical.

The VCCEP program is currently about 75% complete. ACC believes this pilot program
has been very successful at affirming the viability and improved efficiencies of tiered approaches
to chemical evaluation. It has also improved the practice of children’s health exposure
assessments and has proved the value of an independent peer consultation panel to make data
needs recommendations. Although EPA data needs decisions have taken a long time, the pilot
VCCEP has successfully evaluated many important chemicals, including brominated flame
retardants, vinylidene chloride, benzene, and acetone. Additional detail on ACC’s view of
VCCEP is included in Annex A to this statement.

Importantly, the VCCEP pilot program has shown that a one-size-fits-all, single tier test
battery approach to develop toxicity hazard data to address children’s health questions would be

? It is important to realize that industry sponsorship of chemicals in the program is voluntary. Some chemicals were
not sponsored because they no longer met the 1 million pound production/import threshold to be considered high
production volume chemicals; others were not sponsored because the U.S. company had a relatively small share of
the market and their competition declined to join the effort. These “orphan” chemicals were expected to be the
subject of test rules or consent agreements issued by EPA under its TSCA Section 4 authority.

4 See, e.g., R. Denison, High Hopes, Low Marks: A Final Report Card on the HPV Program, Environmental Defens(
(2007).
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wasteful of laboratory animals, costly, inefficient and not nearly as informative as the risk-based
approach taken under VCCEP. At the end of the day, VCCEP is providing a strong, scientific
basis for deciding whether children’s risks from exposure to chemicals have been adcquatelsy
characterized, or whether additional information is needed to make those characterizations.

In short, voluntary programs conducted under the auspices of TSCA play an important
role in achieving the policy objectives set out in the Act. These programs permit companies to
demonstrate their commitment to product safety, and often result in information developed in
ways that are faster or less burdensome than would be the case under a regulatory mandate.
More importantly, EPA retains the option to utilize its regulatory authority as it sees fit.

ACC member companies and their colleagues in the global chemical industry have also
made a public commitment to enhanced transparency about chemical hazard, use and exposure
information. Launched at the February 2006 United Nations International Conference on
Chemicals Management, the chemical industry’s Global Product Strategy (GPS) is intended to
increase public and stakeholder awareness and confidence that chemicals in commerce are safely
managed throughout their lifecycle. Key components of the GPS include:

o Implementing a tiered process for completing risk characterization and recommending
risk management actions for chemicals in commerce.

o Making chemical health and safety information available to the public.

o Facilitating the flow of hazard and safe handling information, evaluating and mitigating
risks, and addressing product challenges throughout the chemicals value chain.

o Tracking industry performance and reporting to the public.

Together, these voluntary programs illustrate how industry has taken responsible action
that complements the regulatory authority already in TSCA. All of the important information
generated in these voluntary programs will be used by EPA to prioritize chemicals for further
evaluation, risk characterizations and risk assessment.

V. TSCA and Children’s Health

The TSCA framework recognizes that understanding the connection between chemicals
and children’s health must be based on the concept of risk—the possibility of harm arising from
exposure to a chemical or physical agent under specific conditions. When evaluating potential
risk, EPA considers both toxicity and potential daily exposure over the course of a lifetime. The
Agency incorporates large safety margins to assure protection of children and other sensitive
groups. EPA has also developed risk assessment guidance that focuses specifically on children’s
health and is intended to ensure that all EPA risk assessment programs, including TSCA, protect
children.

5 Becker et al., 2007. Tiered toxicity testing: Evaluation of toxicity-based decision triggers for human health hazard
characterization. Food and Chemical Toxicology 45 (2007) 2454-2469
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TSCA’s Inventory Update Rule was amended in 2003 to provide EPA with more
information relevant to children’s health. Manufacturers of chemicals produced in amounts equal
to or greater than 300,000 pounds at any facility must now report whether the chemical is used in
consumer products targeted for use by children. ACC supports EPA’s use of this information to
prioritize its work on developing risk assessments for chemicals in commerce. EPA’s insights
under VCCEP will also no doubt contribute to EPA’s view of what additional information is
needed on priority chemicals used in children’s products, and allow EPA to characterize their
risks to children.

V1. TSCA and Biomonitoring

Recent advances in analytical chemistry allow scientists and others to detect trace
amounts of chemicals in humans, including children. Some claim that the mere presence of a
chemical in the human body means that there is a consequent risk to health. The truth is that
humans are continually exposed to both naturally occurring and synthetic substances in the
environment, so scientists are not surprised that with modern analytical methods, chemicals can
now be detected in humans. Not only does the human body produce chemicals (chemistry
indeed being essential to life), but chemicals can be absorbed through eating, breathing, drinking,
and touch. According to the Centers for Disease Control and Prevention (CDC), however, simple
presence of a chemical in the body does not imply a threat to health.

The National Research Council provided a comprehensive review of human
biomonitoring in 2006 and concluded, among other findings, that

[i]n spite of its potential, tremendous challenges surround the use of biomonitoring, and
our ability to generate biomonitoring data has exceeded our ability to interpret what the
data mean to public health.®

Furthermore, as the Centers for Disease Control and Prevention (CDC) has stated:

The measurement of an environmental chemical in a person’s blood or urine does not by
itself mean that the chemical causes disease. ... Small amounts may be of no health
consequence, whereas larger amounts may cause adverse health effects.”

In California, the California Department of Public Health has communicated that,
because of the limitations of human biomonitoring studies, “just because a chemical can be
measured, it does not automatically mean it causes harm,” and has commented that
biomonitoring “may cause anxiety” and “may result in people modifying their behavior in
negative ways.”® Clearly, as the nation’s leading authoritative scientific and health institutions
have said, jumping to conclusions about the presence of trace concentrations in humans and
purported health effects is unwarranted, both scientifically and medically.

The significance of biomonitoring levels can only be understood in a risk context. Risk is
a function of both inherent toxicity and exposure. Information about the presence of chemicals in

¢ Human Biomonitoring for Environmentai Chemicals (2006), Committee on Human Biomonitoring for
Environmental Toxicants, National Research Council http://books.nap.edu//catalog/11700.htmli#toc

" The Third National Report on Human Exposure to Environmental Chemical, CDC
(2005).http://www.cdc.gov/exposurereport/pdfithirdreport_summary.pdf

# California Biomonitoring Program, Overview (April 3, 2008). Diana Lee, MPH, RD, California Dept. of Public
Heaithhttp://www.oehba.org/multimedia/biomon/wrkshp/mats/pdf/ CBPover040308.pdf
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humans (exposure), when considered alone, provides an incomplete and potentially misleading
picture of the risk posed by that substance. Risk assessment methods have long been used to
evaluate the significance of the concentrations of chemicals in the environment, and can also be
used for evalvating potential health risks of chemicals detected through human biomonitoring. It
is a generally accepted principle that a chemical must exceed a certain threshold level to produce
any health effect and important to understand that biomonitoring results generally show that
exposure to environmental chemicals is very low, often in the parts-per-million range.

Biomonitoring information, when interpreted properly in a risk context, could prompt
EPA to determine potential risks with greater scientific certainty. Based on the results of a
scientifically valid biomonitoring study, EPA can use its existing authority to take appropriate
action.

VII. Conclusion

The broad chemical management system in place in the United States is strong and
protective of public health and the environment. Enhancements in the program can be made to
address the challenges of the modern technological era, and to assure that the U.S. chemical
regulatory program provides credible, scientifically-based, timely efficient and transparent
decisions. As always, ACC and its members look forward to working with this Committee as
chemical regulatory policy is discussed in the future.
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Annex A

ACC COMMENTS ON THE
VOLUNTARY CHILDREN’S CHEMICAL EVALUATION PROGRAM

At the mid-point in the Voluntary Children’s Chemical Evaluation Program (VCCEP)
Pilot, the American Chemistry Council (ACC) believes the program is proceeding well. The
basic structure of the pilot is sound and only minimal improvements are needed to address
program efficiencies through the remainder of the pilot. Industry has lived up to its
commitments under this voluntary program and the ACC believes EPA and industry should
follow through on their commitments related to the pilot.

The VCCERP pilot has successfully utilized a risk-based, tiered approach to evaluate
potential risk from chemical exposures and to determine what additional information or data, if
any, would be needed to reduce scientific uncertainty to better characterize potential risks to
children.

The VCCEP Pilot has successfully furthered EPA’s and industry’s understanding of how
to evaluate chemicals and characterize their risks to children. Experience thus far has
demonstrated that the VCCEP framework that integrates hazard and exposure information has
worked well to provide extensive, reliable information related to children’s health, This
information will enable EPA to determine whether additional testing and/or exposure data are
needed to adequately characterize potential risks to children, with a reasonable degree of
scientific certainty.

ACC strongly believes that EPA should maintain the current tiered approach in VCCEP
because tiered testing provides the most efficient and therefore health protective, mechanism to
obtain needed information. Tiered testing provides a scientifically supportable method for
assessing chemical risks. ACC objects to proposals to expedite the VCCEP pilot by coliapsing
Tier 2 and Tier 3 into a single Tier. While we understand the desire to complete the pilot as
expeditiously as possible, proposing to change the framework in this way raises questions about
the commitment to the program’s original three-tiered framework. These questions in turn could
create more problems for the future of VCCEP, or other voluntary programs, than the proposal
aims to solve.

The innovative nature of the VCCEP evaluation approach has shown that a hazard-based
“data gap” is not necessarily a “data need” with respect to characterizing children’s potential
risks. Devoting resources to toxicity “data gaps™ irrespective of whether the specific information
is actually needed (that is, data or information which is viewed as necessary to characterize
children’s risks with an adequate degree of scientific certainty), would be scientifically
unjustifiable. The risk-based evaluative process imbedded in the VCCEP Pilot holds much
promise to demonstrate how risk-based decision making can maximize risk information, and at
the same time minimize laboratory animal testing, without compromising the scientific certainty
needed for decision-making.
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The VCCEP Peer Consultation process has been open, transparent, timely and useful as a
forum for scientists and experts from various stakeholder groups. It has been scientifically
rigorous. It has been a key area of success of this program. EPA should continue to support and
fund the peer consultations under the VCCEP pilot.

While there have been complaints about the timeliness of the VCCEP pilot, many of the
new processes and details of this pilot required more time than industry, the peer consultation
facilitator and EPA originally anticipated. Most importantly, however, because many of the
chemicals that EPA selected for the pilot were relatively data rich, this has meant that industry
sponsors developed data submissions that were more extensive and therefore more time
consuming to prepare than originally anticipated. The result, however, has been that the
sponsors’ submissions moved chemical risk characterization further along and overall, saved
time. The VCCEP results should be seen in the context of the time it would have taken to
conduct the complex toxicity studies if EPA had issued (as originally planned) a hazard-based
only test rule on children’s health. Finally, ACC notes that EPA has in many instances taken
longer than expected to reach its data needs decisions under the program. ACC is hopeful that as
this program proceeds, performance efficiencies in all aspects of the program can be realized.

In addition to working to improve the timeliness of this program overall, ACC thinks
communications about VCCEP to the public, to other EPA program offices and to other Federal
and State agencies could be enhanced. In addition, EPA should make the information generated
under this program more accessible. EPA should also discuss with other EPA program offices
how the information it is receiving under VCCEP will be reflected in chemical risk assessments
such as those in the Air and Water offices and in IRIS assessment updates.
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INTEGRATIVE BIOSTRATEGIES, LLC
THENCE FOR DECIBION-MAKING

May 2, 2008

The Honorable James M. Inhofe

Ranking Member

Committee on Environment and Public Works
415 Hart Senate Office Building

Washington, DC 20510

Dear Senator Inhofe,

First I want to thank you for the opportunity to provide testimony at the recent hearing
held by the U.S. Senate Committee on Environment and Public Works (April 29, 2008),
“Qversight on EPA Toxic Chemical Policies”. After reflecting on my testimony at the hearing,
I believe it is important for me to comment on the issue raised during the hearing concerning
incidence rates for various conditions, in particular cancer and changes in sperm counts in the
U.S. population. During the hearing it was erroneously asserted that I had testified that cancer
rates in the U.S. are decreasing. What I was actually addressing in my testimony and answers to
questions was the need to assure that any statistics on disease incidence that were presented at
the hearing be based on sound science and not merely statements made for impact without a
basis in actual scientific data. During the hearing I was concerned and raised questions when I
heard statistics being mentioned that, based on my experience, were not reflective of the actual

incidences of cancer and the changes in sperm count in the U.S.

It is important to realize that data on something such as cancer incidence are complex.
Statistics can be reported based on yearly incidence, incidence over time, incidence broken out
by sex, age at diagnosis, mortality, etc. A scientist must consider whether any statistics collected
are representative of the population of concern. The best source of such data for describing the
U.S. population would be data collected in the U.S. Such an authoritative source would be the
National Cancer Institute (NCI), which is a part of the National Institutes of Health, Department

of Health and Human Services. Although I have not had time to do an exhaustive search of all
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the data available, there are several summaries of trends in cancer incidence over time available
from NCI (e.g., Ries, L.A.G. et al. (eds). SEER Cancer Statistics Review, 1975-2005, National
Cancer Institute, Bethesda, MD, http://seer.cancer.gov/csr/1975_2005/, based on November
2007 SEER data submission, posted to the SEER web site, 2008; Ries, L.A.G. et al. (eds).
Cancer Incidence and Survival among Children and Adolescents: United States SEER Program
1975-1995, National Cancer Institute, SEER Program. NIH Pub. No. 99-4649. Bethesda, MD,
1999). Both of these documents are reliable, authoritative sources accessed by scientists when
wanting to understand trends in cancer incidence in the U.S. Review of these two documents
reveals that the statistics cited at the hearing on April 29™ are not supported by the NCI data. In
general, cancer incidence overall has remained somewhat stable over the last 30 years, with
some regional, age group, and racial variations. I would refer anyone interested in citing a
cancer incidence rate to those sources, with one document specific to chiidhood cancers.

With respect to sperm counts in the U.S., there is no one source of data that I can point to
for reference. However, one authoritative source, the World Health Organization International
Program for Chemical Safety (WHO/IPCS), did perform a comprehensive review of the issue of
endocrine disruption (including sperm count issues) in 2002 (IPCS. 2002. Global assessment of
the state-of-the-science of endocrine disruptors. Geneva: World Health Organization). The
WHO/IPCS concluded that with respect to the hypothesis that there may be a global reduction in
human semen quality (including sperm count) that might be related to environmental exposures
to chemicals acting as endocrine active substances, there is not a global trend for declining
semen quality that can be identified based on considering all of the available data. They found
that although some studies showed declines in certain regions or cities, other studies found no
evidence of such decline, suggesting there may be regional trends but not a global trend.
Therefore, this authoritative source does not support the statistic quoted in the hearing related to
sperm count declines.

1 would be happy to provide you with further discussion of these issues if necessary. 1
strongly believe that science should not be used as a political tool to support one position or
another, but should be used as part of a decision-making process. In this case, it is not sound

science to use statistics that are not reflective of the appropriate population, or are reflective of
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only one study when there is body of evidence to consider. Again thank you for the opportunity

to share my views with you and the Committce.

Sincerely,

! Pt

Laura M. Plunkett, Ph.D., DABT
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Prostate Cancer

David F, Penson,*,{ June M. Chant and the Urologic Diseases in America Project

From the Departments of Urology and Preventive Medicine, Keck School of Medicine, University of Southern Colifornia, Los Angeles and
Departments of Epidemiology and Biostatistics, and Urology, University of California-San Francisco, San Francisco, California

Purpose: We quantified the burden of prostate cancer in the United States by identifying trends in incidence, disease
presentation, survival rates and use of health care r , and by estimating the ic impact of the disease.
Materials and Methods: The analytic methods used to generate these results were described previously.

Results: Age adjusted prostate cancer incidence rates peaked in 1992 at 237/100,000 men, decreased in 1295 and then
increased at approximately 1.7% yearly through 2000, when the rate was 180/100,000. Marked stage migration and an
improvement in B-year overall survival were also noted. Age adjusted inpatient hospitalizations for prostate cancer
decreased in the 1990a from 729/100,000 papulation in 1992 to 308/100,000 in 2001, Considerable ethnic and regional
variation was noted. During the same period age adjusted radical prostatectomy rates varied from 128/100,000 men in
1994 to 108/100,000 in 2000. Surgery rates decreased in older men, while they increased in younger men, Qutpatient
physician office visits also varied in the 1990s with ethnic and regional variation again noted. Finally, the total medical
expenditure for prostate cancer treatment was $1.3 billion in 2000, which represents a 30% increase over the total
expenditure for 1994,

Conclusions: The burden of prostate cancer in the United States is considernble and it appears to have markedly increased
in the prostate spenﬁc nnhgen era, Further research is needed to det.ermme if we are using our limited health care resources
appropriately for the d is and tr t of this )

Key Words: prostate, prostatic neoplasms, health care costs, health services research, cost and cost analysis

than 50 years is diagnosed with prostate cancer in

his lifetime.? This astonighing statistic underscores
the significance of this cancer, not only as a urological dis-
ease, but also as a general public heaith burden. It should be
noted that the lifetime risk of prostate cancer has increased
considerably in the last 15 years following the introduction
of PSA testing. Although the risk of being diagnosed with
prostate cancer is high, the risk of dying of the disease is
much lower, in that about 1 of every 33 American men older
than 50 years actually dies of prostate cancer? In this re-
spect there is truth in the clinical adage that more men die
with prostate cancer than of it. While the mortality burden
nssociated with prostuoe cancer is less than mlghl bs ex-
pe«:tedt.her l, psychological and
are iderable. To imp our und ding of the pub-
lic health impact of this malignancy we explored the burden
of prostate cancer in the United States by ) quantxfymg and
identifying trends in di pr ion and
survival, 2) examining changing use rates of health care
resources and 3) assessing the economic impact of this dis-
ease,

O ne of approximately every 6 American men older

MATERIALS AND METHODS

The analytical methods used to generate these results were
described previously.

RESULTS

Incidence, Presentation and Survival
Data from the National Cancer Institute SEER program
were used to explore recent trends in prostate cancer
pr ion and survival in the United
States, These results reflect the increasing use of serum
based PSA testing, which began in the late 1980s and
early 1990s. Incidence rates peaked in 1992 at
237/100,000 population (age adjusted, and all races and
ages), decreased steeply until 1995 and then increased at
approximately 1.7% yearly through 2000 (table 1), In
2000, 2001 and 2002 the annual age adjusted incidence
rates were 180/100,000, 181/100,000 and 176/160,000 pop-
ulation, respectively.

Stage at di is algo ch d dr: ically in the last
20 years (table 2). Dunng 1973 to 1979 and 1985 to 1989,
T3% of prostate cancer d were localized or
In mntrnst during 1995 to 2001, 91% of dxagnnses were

Snpponed by Nutmnal lnsmutes of Heallh NOLDK-I -2460.
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lized or regional. Across the same 3 intervals, the per-
cent of patienta with distant disease at diagnosis decreased
from 20% to 16% to 5%, respectively.

Finally, these changes in incidence and stage at pre-
sentation were accompanied by changes in survival rates.
Of white men 83% and 55% of black men diagnosed with
prostate cancer in 1973 survived 5 years (table 3). For
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TABLE 1. Incidence rates for prostate cancer by racefethnicity and age
All Maies White Males Black Males

Younger 85 o7 ‘Younger 65 or Younger 85 or

Al Than 86 Otlder Al Than 65 Older Al ‘Than 66 Older
94.0 13,7 6495 822 13.0 639.7 411 271 929.2
7.9 14.6 68741 1.8 13.9 874.0 1408 204 9109
1004 16.0 .8 8.5 143 680.6 169.2 202 1067.2
994 16,2 881.2 o7 4.8 6712 148.0 %8 853
103.4 149 7149 102.3 4.6 708.1 162.0 %4 1,1000
106.9 164 7309 104.8 .8 728.2 160.9 3.6 1,0403
1088 16.8 745.1 107.9 180 T43.1 181.8 U2 10418
1082 163 743.2 1073 158 739.9 167.8 316 1,109.8
3118 17.1 764.2 1107 168 7618 1709 4.3 11168
1116 17.2 763.8 1100 162 768.2 1788 373 1,168.1
1164 17.9 790.0 1148 176 785,2 168.8 s 1,125.8
1189 185 813.2 118.9 182 814.9 187.7 93.8 1,083.3
1335 216 908.1 1343 211 9174 188.9 96.2 12444
1374 22,2 934.1 1385 223 9418 18056 Hs 1267.1
453 24.1 982.7 148.0 24.0 989.4 1818 371 1,280.8
170.7 28.7 1,162.2 1724 287 1,166.3 2219 444 1,44§.8
2146 38.8 1,420.3 2181 92 1,489.1 287.9 57.2 1 T
237.0 49.3 1,634.6 2477 493 1,5639.6 a26.b 771 2,050.6
200.2 50.6 1,306.1 204.0 49.0 1,275.4 424 83.5 2,063.3
1799 48,6 1,0884 173.7 46.7 1,052.0 310.7 8.4 1,805.8
168.5 49.8 988.7 163.4 48.0 9613 2785 "n.3 1,53L1
188.3 53.1 9684.6 18368 616 938.0 2797 9.3 1,626.1
1725 56.0 B84.7 188.5 63.7 961.8 278.1 86.0 1,636.8
1684 54.6 ' 983.7 166.4 52.8 8465 2798 1009 1,619.2
1813 80.6 1,016.7 178.0 68.4 068.8 2855 109.8 1,488.2
1788 81.2 1,000.6 175.8 69.2 981.8 284.2 111.6 1,478.0
1808 63.4 992.7 178.2 61.2 986.7 280.8 HLE 1,290.7
176.3 63.8 953.9 1719 615 936.4 276.8 137 1,386.1
Rates per 100,000 age adjusted to the 2000 United States standard population (source; SEER Program {www.sser.cancer.gov) Public Use Data, 1973 to 2002,
National Cancer Institute, DCCFS, Surveillance Research Program, Cancer Statistics Branch, released April 2003, based on the Novembar 2604 submission),

men diagnosed in 1981 survival rates increased to approx-
imately 75% and 66% for white and biack men, and for
1995 to 2000 this increased again to 100% and 95% for
white and black men, respectively. Of all men essentially
100% survived 5 years or more during this more recent
period if they wers initially diagnosed with local/regional
disease.

Health Care Resource Use
Inpatient care. The inpntient care of patients with pros-
tate cancer often includes primary surgery (radxcal pmsta»

of tumor or its treatment, delivery of certain forms of che-
motherapy and end of life care in patients with advanced
disease. Therefore, one would expect to see changes in inpa-
tient care in the 1990s that reflected increased PSA screen-
ing and nent of care previously delivered in the inpa-
tient setting to outpatient facilities. This is in fact what was
observed.

Table 4 shows the total number of inpatient stays by
male Medicare beneficiaries with a primary diagnosis of
prostate cancer during 1992 and 2001. Overall almost
86,000 men older than 65 years were hospitalized with a

y) for localized di

primary d of prostate cancer in 1992. In contrast,
fewer than 36,000 men had hospital stays in 2001. The

TABLE 2. Stage distribution by race/ethnicity for patients with
prostale cancer at all ages

% Al % White % Biack

1976-1979:

Localized 7 13 66

Regional 0 [ [}

Distant 20 1% 28

Unstaged 7 8 5
19851083

Localized ki) 4 65

Regional 0 [ 0

Distant 18 15 25

Unstaged i 11 i
1985-2000:

Localized 91 gt 88

Regional [ ) 0

Distant 5 5 7

Unstaged 4 4 5

Source: SEER Program (www.seer.cancer.gov) SEER*Stat Database: Inci
dence—SEER 8 Regs Public Use, November 2004 Sub {1573 te 2002), No-
tional Cancer Institute, DCCPS, Sorveillance Reaearch Program, T
Statistics Branch, rcleased April 2005, bosed on the November 2004
submisaion.

age adj d rate of inpatient stays decreased from 729/
100,000 to 309/100,000 population between 1992 and
2001. Table 4 also indi that the inpati

ization rate was greater for black than for white Amencan
men at all time points, possibly reflecting the increasing
incidence of the disease in this racial group. Trends in
geographic variation in inpatient use are also interesting.
Although there was a marked decrease in inpatient hos-
pitalization in all geographic regions, the decrease be-
tween 1992 and 2001 was most striking in the West and
Northeast, The reasons for this are unclear but they may
reflect geographic trends in screening and treatment prac-
tices during this period.

Data from the HCUP Nationwide [ ient Sample indi-
cated similar trends (table 6). Hoepltahzatlon rates for pros-
tate cancer in rural regions were less than half the rates in
urban areas during 1994 to 2000. There was also geographic
variation with the West having the lowest hospitalization
rates in the country.
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TABLE 3. Five-year survival rates for prostate cancer by racelethnicity, diagnosis yeor, stage and age
AN Males White Males Black Mnles
Younger Younger Younger
All ‘Than 50 50 or Older All Thon 50 50 or Dlder All Than 50 50 or Older

Diagnasis yr:

1530-19’5'; Not availsble  Not avnilable Not avoilable 50.0  Not available Not availsble 350  Nat available  Not uvailablo

19701873 Not aveilnble  Not aveilable  Not available  63.0  Not avejlable Not available 550  Not nveilable  Not available

18741976 87.1 ns 85.5 68,1 X 6§64 g

19771979 n1 75.8 59.4 722 718 70.3 826 B4.4 6L7

19801982 73.4 6.4 723 T8 78,0 na 84.8 66.7 83.8

1083-1985 74.8 w7 745 76.2 775 5.8 63.9 4468 81.5

1986-19688 81.2 a3 81.2 82,7 8§31 B2.6 89.3 69.8 69.1

1688-1951 90.7 902 908 920 913 82.2 80.8 823 80.2

19921994 97,3 98.3 977 98.1 7.0 986 924 934 819

96,3* 89.1 9.7 100.0™ 99.5 1000 96.0* 98.1 95.1%

1885-2000:

All stages 90.3 99.1 9.7 1000 895 100.0 56.0 95.1

Lacalized/regional 1000 1000 100.0 100.0 100.0 100.0 100.0 100.0

Distant 35 W05 34.8 827 30.3 33.6 29,0 28.0

Unstaged B4 9.2 9.4 8.8 913 809 155 124
Diognoais age:

Younger than 45 a7 Not available Not available  91.3  Not available Not available 854  Not available  Not available

46-54 97.2 Not availoble  Not avsilablo  97.5  Not availsble Not available 968  Not available  Nat available

6654 99.7 Not ovailable  Not available 1000 Not available Not avsilable 984  Not available Not available

65-74 1000 Not available  Not available 1000  Not availeble Not available 98.1  Not availeble Not available

75 or Older 943 Not available  Not available  86.56  Not available Not available 875  Not available Not available

Younger than 85 99.1 Not available Not availabla 885 = Notavailable Not available 98.1  Not avsilable Not available

85 or Older 9.7 Not available  Not avsilable 1000  Notavailable Not available 950  Notavailable Not aveilable
Rates for 1960 to 1973 based on End lhsulu dota ﬁ'mn B ucries ofhnspmﬂ registrics and 1 population based registry, and rates for 1974 to 2000 from SEER
9 areas, based on data from based Pueria Rico, Utah, fown, Hawali, Atlanto, Detroit, Seattte-Puget Sound nnd San
Francisco-Oakland, and based on fllowup of patients inta 2001 {survival rate SE of 5% to 10%) (aource: SEER Program [www.seer.cancer.gov]) SEER*Stat
Database: Incidence-SEER 9 Rega Publie Use, submwsum November 2004 Sub {1973 to 2002}, National Cancer Institute, DCCPS, Surveillanco Rescarch
Program, Cencer Statisties Sranch, vel on the November 2004 submisaion).

* Statistically significant difference vs 1974 to 1976 & <0.08),

It is likely that changea in inpatient prostate cancer care
were related at least in part to radical prostatectomy use
rates. To explore this hypothesis HCUP data were used to
examine trends in radical prostat. Radical pre
tomy rates were ralatwe!y stable in 1994 and 1996 (128/
100,000 and 127/100,000 men older than 40 years, respec-
tively) but rates decreased in 1998 to 99/100,000 and then

increased again in 2000 to 108/100,000 (table 6). Impor"

tantly when prostatectomy rates were stratified by age,
rates decreased consistently in patients older than 65 years,
while there were consistent increases in the rates for pa-
tients 40 to 54 years ald. Briefly, there were significant
changes in the use of radicai prostatectomy in the last 16
years with the overall rate of use decreasing in older men
but increasing in younger men. This likely influenced trends
in/npatient prostate cancer care.

Outpati care. Although the inpatient component of
care ia important, most prostate cancer survivors receive
a significant portion of their care as outpatients. We fo-
cused on a single aspect of outpatient care, that is physi-
cian office visita. NAMCS data documented that the aver-
age annual age adjusted rate of physician office visits far
prostate cancer in 1992 to 2000 was 5,001/100,000 Amer-
ican males older than 40 years (table 7). The rate was
6,445/100,000 in 1992 and it decreased to a low of 3,870/
100,000 in 1998. It then increased to 5,828/100,000 in
2000. The exact reasons for these shifts-are unclear. In
this pericd men 75 to 84 years old had the highest rate of
affice visits compared with that in men 66 to 74 and 40 to
64 years old (112,089/100,000 ve 54,446/100,000 and
£,930/100,000, respectively). This may be explained by the

sive therapy for localized disease and most likely to elect
conservative management. Therefore, they may be seen
more often by their providers and may require more out-
patient care.

Data from the Medicare sample did not show the same
decrease between 1992 and 1998. Rather, they indicated
that the rate of physician office visits increased from 1982 to
1995 and remained relatively stable after that, reflecting
h in the age adjusted incid rate of prostate cancer
(table B). Differences between NAMCS and Medicare data
may be explained by the fact that Medicare patients were
older and likety had somewhat different pattorns of care
than the younger patients in the NAMCS sample. There was
considerable geographic variation in physxcmn office visit
rates in the NAMCS and Medicare ithough the
diffe were not the 2 data sets. It is
likely that physician office viaits were related to patterns of
care in primary treatment chaice. The relation of primary
treatment to geographic region and patient age would ex-
plain the differing patterns of geographic variation between
the 2 samples,

ot hetw

Economic Impact

Medical expenditures for prostate cancer treatment in the
United States totaled $1.3 billion in 2000, almost 30% mor¢
than in 1994 (table 9). The growth in spending occurred
despite a d in hospitalization costs as trea t
shifted from mpat.lent to out; settings. Spending on -
treatment provided in physician offices more than mp!ed‘

fact that older patients are least likely to undergo aggres-

b 1994 and 2000, while expenditures for ambulai
surgery more than doubled during this period. By 2
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TaBLE 5. Inpatient hospital stays for prostate cancer as primary
diagnosis for 1994 to 2000 {merged)
19942000
4-Yr Rate Av Annualized
Count {96% CI} Ratefyr
Totals 407,042 815 (780851} 204
Age:
40-4¢ 1,651 16(13-19) 4.0
4664 33,749 211(189-234) 53
55-64 118,051 1,143 (1,064-1,223) 286
66-74 161,183 2,006 (1,925-2,084) 502
75-84 69,400 1,698 (1,544-1,652) 400
85 or Older 23,009 2,441 (2,338-2,544) 10
Racefethnicity:
White 260,321 651 (814687} 163
Black 37,854 821 (769-872) 205
Hispanic 14,584 412388156} 103
Region:
Midwent 96,752 827 (766-887) 207
Northeast 89,190 887 (817-056) 222
South 148,779 851 (772-929) 213
West 72,322 877 (626-728) 169
MSA:
Urban 352,310 939 {893-985) 235
Rural 53,289 420 (397-461) 107
Rate per 100,000 based on 1934, 1996, 1998 and 2000 population estimates
from CPS, CPS Utilities, Unicon Research Corp. for relevant demographic
categories of adult male civitian noinstitutionolized popuintion 40 years
or elder in the United States with individuals of other races and with
misaing or unavailable race and ethnicity, and missing MSA included in
the total {counts may not sum to total due to rounding) {source: HCUP
Nationwide Inpatient Sample, 1894, 1996, 1998 and 20001,

inpatient expenditures accounted for 48% of total spending
on prostate cancer, down from 69% in 1994,
Becauge prostate cancer primnrily affects older males,

PROSTATE CANCER

It was speculated that these decrcases reflect the beneficial
effects of early dingnosis with PSA screening or improved
treatments. However, it was also noted that decreases in
mortality may be attributable to other causes, such as ear.
lier and widespread use of androgen deprivation therapy.
Specifically Lu-Yno et al compared prostate cancer specific
maortality between 2 population based cohorts of men with
prostate cancer from King County, Wnshington and Con-
necticut.® Although PSA use rates and treatment patterns
differed widely between the 2 populations, prostate cancer
mortnh'.y wns compumble implying that more intensive
s¢ g was not d with the decrease in mortality.
Formal, rnndmmzed, clinical trial data on PSA screening in
the general population are antici d from the E
Randomized Screening for Prostate Cancer Trial, and the
Prostate, Lung, Colorectal and Ovary cancer trial within the
next severn! years. Thesc data should provide a better un-
derstanding of the vslue of prostate cancer screening for
decreasing mortality. However, in the meantime prostate
cancer screening has been embraced by the clinical commu-
nity and the general population, and it likely will continue to
be widely used.

Patterns of care also changed tremendously in the last 20
years. Some of these changes were directly related to the
introduction of PSA testing, while olhers reflect |mpmved
understanding of p cancer by clinicians and r
ers, In pnmcu!nr older men with shorter life cxpectancies
are on average receiving less agg'msswe therapy than in the
past, refl g the clini tion that older men are
at decreased risk for prostate cancer mortality due to com-
peting comorbid diseases. For example, Bubolz et al re-
wewed the Medxcure part A data set for 1993 to 1997 and
d that external besm radiothcrapy rates were

more than two-thirds of all sp g for the dition was

relatively stable for all patients except those older than 75

borne by the Medicare program. M di L

for prostate cancer totaled $846 rmlhon in 1992 and $927
mitlion in 2001 (table 10), Medicare spending among bene-
fleiaries younger than 65 years increased from $16 mitlion in
1992 to more than $38 million in 2001, largely due to in-
creased screening.

Individual level expenditures were estimated using risk
adjusted regression models controlling for age, work status,
geographic location and health plan characteristics. For
males 40 to 64 years old with employer provided insurance
average annual expenditures for prostate cancer totaled
$11,445 compared with $4,426 for similar men without the
cAndition (table 11). This suggests that the annual incre-
mental costs associated with prostate cancer exceeded
$7,000 per individual. Average spending was higher for men
40 to 54 years and in the West, although regional varintion
was modest,

DISCUSSION
Prostate cancer is the most urological mali

yenrs.” In older patients external beam radiotherapy use
decrcased, reflecting the general realization by providers
that many of these patients did not require any treatment,
given their relatively short life expectancy and comerbid
conditions.

In contrast, our data and those of others® showed that
more men are being diagnosed at younger ages and with
earlicr stage discase. Therefore, they arc undergoing more
aggressive therapies for the condition. Surgical rates have
consistently intreased in these younger patients. There is
considerable racial and geographic variation in treatment
use, aithough this is probably the resuit of clinical uncer-
tainty as to which treatment is beat for men with localized
prostate cancer. Additional level [ clinicol trial data are
dosperately needed to identify which patients are best
served by which therapies. Although there is a single ran-
domized clinical trial documenting that surgery is superior
to active surveillance for overall survival when paticnts are
followed for a long enough peried,” there are no adequately

and the most common solid cancer found in American men.
Disease incid stage at pr tion and 5-year survival
rates changed deamatically in the last 20 years following the
introduction of PSA testing, which resulted in wid

sized clinical trials comparing active therapies to ench other
in terms of survival. Until these studies are completed there
will be continued ethnic and regional variations in practice

patterns and the quality of prostate cancer care will be
hontimnl

screening for this cancer throughout the United Stauss and
‘Weatern Europe. Our data demonstrate that short-term sur-
vival rates improved in the PSA era. Others documented
that overall long-term mortality* and disease specific mor-
tality rates® also appeared to be decreasing in the PSA era,

Finally, data from the current analyses document that
there is a tr d ic burden d with the
diagnosis and treatment of prostate cancer in the United
States, It should be noted that the dollar figures presented
still do not capture all of the costs of this common disease.
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TABLE 9. Expenditures for prostate cancer by service site
$ Expenditure (% total}
1984:
Hoaspital outpt 129,108,028 (12.9)
Phyuician alfice 97,839,385 (9.8}
Ambulatory surgery 76,645,618 (1.5}
Emergeney room 9,690,867 (1.0}
Inpt 685,830,760 {68.8)
Total 1,002,814,867
1596:
Haspital outpt 62,988,055 (8.5)
Physitian office 115,384,004 (12,00
Ambulatory surgery 77,944,725 (8.0)
Emergency room 10,444,787 (L1}
Inpt 687,677,985 {72.4)
Total 981,848,846
1998:
Hospitol outpt 112,133,820 (11.8)
Physician offiees 143,400,456 (15.1)
Ambulatory aurgery 141,018,182 (14.9)
Emergency room 13,811,418 (1.5
Inpt 537,794,704 (66.7)
Total 948,167,588
2000:
Hospital outpt 174,484,751 (13.6)
Phyaician office 305,584,468 (23.6)
Ambulatory surgery 179,080,421 (13.8)
Emergency room 15,663,104 (1.2}
Inpt 621,088,169 (47.9)
Total 1,296,800,912
Source: NAMCS, Natienat Hospital and Ambulatory Medical Care Survey,
HCUP and Medicai Expenditure Panel Survey, 1994, 1594, 1938 and 2000.

For example, there may be additiona} indirect costa due to
premature retirement and lost productivity that were not
captured in the Urologic Diseases in America data sats,
Max et al estimated the indirect costs of prostate cancer
in Califernia by estimating patient lost (lifetime) earnings
discounted at a 3% annual rate.!® They estimated that the
indirect casts due to premature mortality totaled $180 mil-
lion, equal to the direct medical costs of treating the condi-
tion, Bradley et al queried a population based cohert of
prostate cancer survivors and age matched controls, and
found that men with prostate cancer were 10% lesa likely to
be working 8 ths after a p cancer di is than

PROSTATE CANCER

that the disease interfered with their ability to function on
the job,

Finally, the reader is reminded that Medicare expen-
ditures for medical androgen suppression therapy
amounted to $478 million in 1994, representing 34% of the
total Medicare expenditure for prostate cancer.’? These
values are likely to have increased in the iast decade since
the use of drug therapy has increased rapidly.’>* Medi.
care recently decreased the reimbursement rates for out-
patient hormonal ablation therapy, which will likely de-
crease the overall economic burden of this treatment in
the future. Nevertheless, these treatments still contribute
greatly to the overnll cost of prostate cancer in the United
States and they may represent an area for which cost
savings could be generated.

CONCLUSIONS

Prostate cancer is a significant public health problem in the
United States. This tumor remains the most common solid
tumor in American men and the second leading cause of
cancer death. While the debate regarding prostate cancer
screening continues, there is no argument that the incidence
of the disense has increased in the PSA era. Not surprisingly
there has been a stage migration and a decrease in shert-
term mortality rates, Whether this is due to a true beneficial
effect of screening, or to lead or lag time bias still remains to
be seen.

The introduction of PSA screening has had a major im-
pact on health care use rates in prostate cancer, Use of
inpatient care decreased in the 1990s, while radical prosta-
tectomy rates decreased in older patients and increased in
younger ones. Qutpatient health care use increased as the
overall number of men living with prostate cancer also in-
creased, and many of the elements of prostate cancer care
were shifted to the outpatient setting. There is significant
regional and ethnic variation in patterns of health care use,
reflecting clinical uncertainty regarding the optima} treat-
ment for this condition. Only through well designed, ran-

those without the disease.!* More importantly at 1 year 26%
of prostate cancer survivors who returned to work reported

domized clinical trials will we be able to eliminate this
variation and determine the optimal care for men newly
diagneosed with prostate cancer.

TABLE 10. Medi beneficiary dif for prostate cancer treatment
$ Expanditures {% total)
Service Typo 1992 1985 1998 2001
€5 or Older;
Hospital outpatient 159,884,080 (24.1) 185,917,800 (28.4) 215,481,000 (30.0} 250,870,360 {28.2)
Phyrician office 74,274,100 (9.0) 107,163,440 (16.4) 158,207,040 (22.0 221,776,200 (26 6}
Ambulatory surgery 63,091,600 (6.4} 53,952,000 {8.2) 116,847,360 ¢16.2} 160,356,000 (18.0}
Emergenry room 2,465,000 (0.3} 2,685,680 (0.4) 1,869,840 (0.3} 2,218,220 (0.2}
Inpationt 500,168,860 (60.3} 805,255,800 (48.6} 226,821,840 (31.5) 247,642,400 (27,9}
Totals 629,863,740 684,954,620 719,227,080 BB8,763,180
Younger than 85:
Hoszpital eutpatient 2,622,800 (15.6) 5,149,360427.7) 8,003,440 (26,6} 6,098,500¢23.3)
Physidan offico 922,560 (5.1) 1,810,120{10.3) 3,118,560(13.8) 4,447,800 (11.5)
Ambulatory surgery 805,200 {5.0} o o0 3,526,400(15.8) 8,342,880(21.6}
Emergency room — (0.0} v {0,0) — (0.0} - (0.0}
Inpatient 11,538,800{73.7) 11,858,820 (62.1) 8,852,820 (44.0} 16,872,060 (43.6)
Totals 16,187,360 18,616,300 22,601,220 28,661,340
Source: Centors for Medicare and Medicaid Services, 1992, 1985, 1068 and 2001.
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TasLE 11, E: d annual expendi for privately insured empl with and without prostate cancer medical claim in 2002
$ Annua! Expenditures/Pt Ages 50-84 Without Proatate $ Annua} Expendituros/Pt Ages 50-84 With Prostate Ca
Ca (203,181 men) {3,135 men)

Medical Preacription Drugs Totals Medical Prescription Drugs Totals
3,182 1244 4426 9,551 1,894 11,445
%“;w 3,502 1308 4,608 8,108 1787 9,805
- 55-68 3,460 1,291 4,751 8,997 1,768 8,785
60-64 3,302 1,159 4,48} 6,181 1,859 8,040
Hidw.en 2,086 1,232 4,228 8,989 1,888 10,877
. Northeast 3,110 1,382 4442 9,831 2,033 11,364
Scuth 3322 1,176 4,497 9,865 1,782 11,747
3,439 1,238 4,677 10,337 1,908 12,225

beneficiaries 40 to 64 years old with employer provided insurance who were continunusly enrolied in 2002, estimated annual expenditures were
ived from multivariate madels mtmlled for agc. nnder. wark status {activerotired), median household i income based on zip code, urban/rural residence,
fpedical and drug plan ch

and binary i for 28 chronic disoase eonditions with
predisted expenditures for malen 40 o 48 years o!d aro omitted dw to small sample size {source: Ingenix, 2002).
bug
} 6. Lu-Yoa G, Albertsen PC, Stanford JL, Stukel TA, Walker-
10 Abbreviations and Acronyms Corkery ES and Barry MJ: Naturnl experiment examining
i CPS = Current Population Survey impact of aggressive g and on
DPPS Division of Prevention and Population cancer mortality in two fixed cohorts from Seattle area and
Is Sciences Connecticut. BMJ 2002; $28: 740.
HCUP = Health Care Cost and Utilization Project 7. Bubolz T, Wasson JH, Lu-Yao G and Barry MJ: Treatments for
MSA = metropolitan statistical area prostate cancer in older men: 1984 -1587. Urology 2001; 58:
NAMCS = National Ambulatory Medical Care 977.
Survey 8. Ellison LM, Heaney JA and Birkmeyer JI¥ Trends in the use
PSA = prostate specific antigen of radical p for p cancer.
SEER = Surveillance, Epidemiology and End EfT Clin Pract 1989; 2: 228.
Resuits Program 9. Bill-Axelson A, Holmberg L, Ruutu M, Haggmnn M, Andersson
S0, Bratel! S et al: Radical prostatectomy versus watchful
) waiting in early prostate cancer. N Engl J Med 2005; 352
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0-1. BACKGROUND AND DATA SOURCES

There are four measures that are commonly used to assess the impact of a cancer in the
general poputation. The incidence rate is the number of new cases per year per 100,000
persons. The death (or mortality) rate is the number of deaths per year per 100,000 persons.
The survival rate is the proportion of patients alive at some point subsequent to the diagnosis
of their cancer. The prevalence count is the number of people alive that have ever been
diagnosed with a cancer. All four measures are employed in this report. The Surveiliance,
Epidemiology, and End Results (SEER) Program (htfp.//seer.cancer.gov) (based within the
Surveitlance Research Program (SRP) at the National Cancer institute (NCI)) collects incidence
and survival data for all areas that participate in the Program. The National Center for Health
Statistics (NCHS) provides mortality data for the entire United States (US). All incidence and
mortality rates in this report are age-adjusted (see below) to the 2000 US standard population
(see Appendix) unless otherwise specified. Age-adjustment minimizes the effect of a difference
in age distributions when comparing rates. Data are presented for a wide spectrum of cancers.

The annual SEER Cancer Statistics Review (CSR), containing the most recent incidence,
mortality, prevalence, and survival statistics, is published by the Cancer Statistics Branch of the
NCI. The scope and purpose of the CSR follow a report to the Senate Appropriations
Committee (Breslow, 1988), which recommended that a broad profile of cancer be presented
regularly to the American public. This CSR inciudes incidence, mortality, prevalence, and
survival data from 1975 through 2004, the most recent year for which data are available.
Observed incidence data for the most recent years may not be complete. Therefore, delay
adjusted rates are presented to compensate for this problem (see Reporting Delay).

While most of the rates in this publication have been age-adjusted to the 2000 US standard
population, some previous SEER publications have used the 1970 US standard miliion
population. Therefore, rates given in this publication cannot be compared to rates given in
those publications. This change conforms to a new federal policy for reporting disease rates
and it allows for the age-adjusted rate to more accurately reflect the current age distribution and
burden of cancer.

Since 1996, the CSR has been available (in .pdf format) at http.//seer.cancer.gov. This edition
can be found at htip.//seer.cancer.gov/Publications/CSR1975_2004/. The website allows
timely distribution of the CSR. Additional SEER data can be obtained via FastStats
(http-//seer.cancer.qgov) or Cancer Query Systems, an interactive system at
htip://seer.cancer.gov/canques, which allows the user to access over 10,000,000 cancer
statistics. The SEER limited-use file with SEER*Stat software can be used over the internet, or
the user can order a CD-ROM version at attp:/seer.cancer.gov/publicdata/options.htmi. (This
URL will soon change to http://seer,cancer.qgov/data‘options.html.) SEER*Stat provides a user-
friendly PC desktop system for the production of a myriad of cancer statistics, such as incidence
rates and survival rates, for various demographic and medical input variables.

SEER Cancer Statistics Review [975-2004 National Cancer Institute
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Excluded cancers: Some cancers were excluded from most of the analyses. Myelodysplastic
syndromes (MDS), for example, was reclassified in ICD-O-3 (effective diagnosis year 2001)
from nonmalignant to mafignant; other cancers so reciassified inciude papillary ependymoma,
papiliary meningioma, polycythemia vera, chronic myeloproliferative disease (NOS),
myelosclerosis with myeloid metapiasia, essential thrombocythemia, refractory anemia,
refractory anemia with sideroblasts, refractory anemia with excess blasts, and refractory anemia
with excess biasts in transformation. In contrast, borderiine tumors of the ovary were
reclassified from malignant to nonmalignant at the same time. in addition, benign brain/CNS
tumors were collected beginning for 2004 diagnoses. All of these cancers were excluded from
most of the analyses, especially time trends. Pilocytic astrocytoma, aithough reclassified in
ICD-0-3, was not excluded. Separate tables for MDS and benign brain/CNS are shown.

0-2. THE SEER PROGRAM

The National Cancer Act of 1971 mandated the collection, analysis, and dissemination of data
usefut in the prevention, diagnosis, and treatment of cancer. This mandate led to the
establishment of the SEER Program. The population-based cancer registries participating in
NCI's SEER Program routinely collect data on all cancers occurring in residents of the
participating areas. Trends in cancer incidence and patient survival in the US are derived from
this database.

The SEER Program is a sequel to two earlier NC} programs——the End Results Program and the
Third National Cancer Survey. The initial SEER reporting areas were the States of
Connecticut, lowa, New Mexico, Utah, and Hawali, the metropolitan areas of Detroit,
Michigan, and San Francisco-Oakland, California; and the Commonwealth of Puerto Rico.
Case ascertainment began with January 1, 1973, diagnoses.

In 1974-1875, the program was expanded to include the metropolitan area of New Orleans,
Louisiana, the thirteen-county Seattle-Puget Sound area in the State of Washington, and the
metropotitan area of Atlanta, Georgia. New Orleans participated in the program only through
the 1977 data collection year. In 1978, ten predominantly African-American counties in rural
Georgia were added. American Indian residents of Arizona were added in 1980. in 1983,
four counties in New Jersey were added with coverage retrospective to 1979. New Jersey and
Puerto Rico participated in the program until the end of the 1989 reporting year. The National
Cancer Institute also began funding a cancer registry that, with technical assistance from SEER,
collects information on cancer cases among Alaska Native populations residing in Alaska. n
1992, the SEER Program was expanded to increase coverage of minority populations,
especially Hispanics, by adding Los Angeles County and four counties in the San Jose-
Monterey area south of San Francisco. in 2001, the SEER Program expanded coverage to
include Kentucky, Greater California (the counties of California that were not already covered
by SEER), New Jersey, and Louisiana.
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The long-term incidence trends and survival data for this report are from five states
{Connecticut, Hawaii, fowa, New Mexico, and Utah) and four metropolitan areas {Detroit,
Atlanta, San Francisco-Oakland, and Seattle-Puget Sound) (Fig. I-1); this set of registries is
called the SEER 9. Additional tables show more recent incidence trends for the SEER 13 areas
(the 9 areas above plus Los Angeles, San Jose-Monterey, Alaska Native Registry, and rural
Georgia) since 1992. Other tables give statistics for the SEER 17 areas; these are the SEER
13 plus Kentucky, Greater California, New Jersey, and Louisiana.

The participating regions were selected principally for their ability to operate and maintain a
population-based cancer reporting system and for their epidemiologically significant population
subgroups. With respect to selected demographic and epidemiologic factors, they are when
combined a reasonably representative subset of the US population. Data from the 9, 13, or 17
SEER geographic areas are used in this report; the given areas contain, respectively,
approximately 9,14, or 26 percent of the US population. By the end of the 2004 diagnosis year,
the database of 13 SEER and 4 expansion registries (plus Arizona Indians) contained
information on 7,032,878 cases diagnosed since 1973. New cases added in the most recent
data year (not including Arizona Indians} numbered 374,022.

The goals of the SEER Program are:

(1) to assembie and report, on a periodic basis, estimates of cancer incidence, mortality,
survival, and prevalence in the US;

(2) to monitor annual cancer incidence trends to identify unusual changes in specific forms
of cancer occurring in population subgroups defined by geographic and demographic
characteristics;

{3) to provide continuing information on trends over time in the extent of disease at
diagnosis, trends in therapy, and associated changes in patient survival; and

(4) to promote studies designed to identify factors amenabie to cancer control interventions,
such as: (a) environmental, occupational, socioeconomic, dietary, and health-related
exposures; (b) screening practices, early detection and treatment; and (c) determinants
of the length and quality of patient survival.

Incidence and survival data: The SEER Program contracts with nonprofit, medically-oriented
organizations having statutory responsibility for registering diagnoses of cancer among
residents of their respective geographic coverage areas. Each SEER contractor:

(1) maintains a cancer information reporting system;

(2) abstracts records for resident cancer patients seen in every hospital both inside and
outside the coverage area;

3) abstracts all death certificates of residents (dying both inside and outside the coverage
area) on which cancer is listed as a cause of death;

4) strives for complete ascertainment of cases by searching records of private laboratories,
radiotherapy units, nursing homes, and other heaith services units that provide
diagnostic service;

(5) registers all in situ and malignant neoplasms (with the exceptions of certain histologles
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for cancer of the skin and-—beginning in 1996—in situ neoplasms of the cervix uteri);

(6) records data on all newly diagnosed cancers, including selected patient demographics,
primary site, morphology, diagnostic confirmation, extent of disease, and first course of
cancer-directed therapy;

7y provides active follow-up on all living patients (except for those with in situ cancer of the
cervix uteri);

(8) maintains confidentiality of patient records;

(9) semiannually submits electronically to NCI data on all reportable diagnoses of cancer
made in residents of the coverage area.

For 1992 to 2000 diagnoses, the SEER program codes site and histology by the /nfernational
Classification of Diseases for Oncology, second edition {{CD-0-2} (Percy, Van Holten, & Muir,
1990). All cases before 1992 were machine-converted to ICD-O-2. Beginning with 2001
diagnoses, cases have been coded according to the third edition (ICD-0-3) (Fritz et al., 2000).
The primary site groupings used for incidence are found in the Appendix. Changes were made
to the site recode for ICD-O-2 for comparability with cases coded to ICD-O-3. Follow-up rates
are also in the Appendix.

Mortality data: The SEER Program annuaily obtains from the NCHS a public-use file
containing information on all deaths occurring in the US by calendar year. information on each
death includes age at death, sex, geographic area of residence, and underlying and contributing
causes of death. For this publication, only the underlying cause of death is used in the
calculation of mortality rates. Cause of death for 1969-1978 was coded according to ICD-8; for
1979-1998, ICD-9 was used; beginning with deaths in 1999, ICD-10 was used. Monrtality rates
for the SEER geographic areas, for each state, and for the entire US are obtained from these
data. A list of the mortality site groupings used in this publication is in the Appendix and reflects
updates made in 2004.

Numbers of estimated cancers and deaths in 2007: The SEER Program has obtained from
the American Cancer Society (ACS) projections of the numbers of cancer cases and cancer
deaths in the US in 2007 (American Cancer Society, 2007). The ACS projects incidence in
2007 based on incidence rates for 1995-2003 from 41 states, representing about 86% of the US
population, that betong to the Nationat Program of Cancer Registries to the 2007 estimated US
population (Jemal et al., 2007).

Population data: The population estimates used in the SEER*Stat software to calculate
cancer incidence and mortality rates for this report are a modified version of the annual time
series of July 1 county population estimates by age, sex, race, and Hispanic origin that are
produced by the Population Estimates Program of the US Census Bureau
(http:/Awww.census.gov/popest/estimates.php) with support from the NCI through an
interagency agreement. Descriptions of the methodologies employed by the Census Bureau for
various sets of estimates may be found on the same website. County population estimates for
2000 and fater years must be bridged from 31 race categories used in Census 2000 to the four

ics Review {4 National Cancer Institute




197

race categories specified under earlier OMB standards in order to report long-term cancer
trends. The bridging methodotogy was developed by the National Center for Health Statistics
and is described in a report (ingram et al., 2003) and on their website
hitp://www.cdc.gov/nchs/about/major/dvs/popbridge/popbridge. htm.

Modifications made by the NCI to the population estimates are documented in “Population
Estimates Used in NCi's SEER*Stat Software” (http./seer.cancer.gov/popdata/methods.htmi}
and the population data files are available for downioad (see “Downioad US Population Data”
from hitp:/seer.cancer.gov/popdata/downioad.htmi). Severai of the modifications pertaining to
the grouping of specific counties were needed to assure the compatibility of ail incidence, mortality
and population datasets. Another modification affects only poputation estimates for the State of
Hawaii. Based on concerns that the native Hawaiian poputation has been vastly undercounted in
previous censuses, the Epidmiology Program of the Hawaii Cancer Research Center has
recommended an adjustment to the populations for their state. The "Hawaii-adjustment"” to the
Census Bureau's estimates has the net resuit of reducing the estimated white population and
increasing the estimated Asian and Pacific Istander population for the state. The estimates for
the total population, black population, and American indian and Alaska Native popuiations in
Hawaii are not modified.

Starting this year, the 2000-2004 cancer incidence and mortality rates for American Indians and
Alaska Natives (A/AN) are based on the geographic areas (counties} included in the indian
Heaith Service's Contract Heaith Service Delivery Area (CHSDA). This reflects a concern that
previously reported AI/AN rates were underestimated due to racial/ethnic misclassification of
American Indian cases in geographic areas outside of CHSDA. This change has the net effect
of higher, and more accurate, incidence and mortality rates for this population.

2000 US standard popuiation: Starting with the November 2004 SEER submission of data
(diagnoses through 2002}, the SEER Program age-adjusts using the 2000 US standard
population based on single years of age from the Census P25-1130 series estimates of the
2000 US poputation (Day, 1996). For the CSR, 19 age groupings were used for age-
adjustment: <1, 1-4, 5-9, ... , 8084, 85+,

0-3. SUMMARY TABLES

While there are detailed tables in separate sections for each of the major cancer sites,
information on some rare cancers can be found in the summary tables of section §. Fora
detailed list of primary sites, the summary tables provide incidence and death rates for the most
recent 5-year period, trends (percent change (PC) and annuat percent change (APC)) from
1975 to the most recent year, median age at diagnosis, median age at death, and survival rates.
The information is provided by race (all races, whites, blacks) and by sex.
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0O-4. LONG-TERM TRENDS, 1950-2004

Trends in cancer mortality from 1950 to 2004 are summarized by age both for all cancers
combined and for lung cancer {Table I-2). These mortality data are based on experience in the
entire US. Summaries of long-term trends back to 1950 in cancer incidence and survival are
currently not shown.

Use caution when interpreting these statistics. Evaluating trends over a long period of time may
hide recent changes in the trends.

0-5. YEARS OF LIFE LOST DUE TO PREMATURE DEATH FROM VARIOUS CAUSES

Death rates alone give an incompiete picture of the burden that deaths impose on the
population. Another measure, which adds a different dimension, is the years of life lost due to
premature death. This shows the extent to which life is cut short by a particular cause or
disease.

This measure is estimated by linking life table data to each death of a person of given age and
sex. The life table permits a determination of the number of additional years an average person
of that age, race, and sex would be expected to live. In this report, the age groups used in the
calcuiation were 1-year intervals. These remaining years of life left are summed over all deaths
due to a particular cause, yielding the estimate of the number of person-years of life lost
{PYLL). The average years of life lost (AYLL) is obtained by dividing the PYLL by the number
of deaths. Both of these measures can be calculated for any cause of death.

0-6. CANCER PREVALENCE

Methods: In this report prevalence is calculated at 1/1/2004. Limited-duration prevalence is
calculated using the counting method implemented in the SEER*Stat software. This method
calculates the number or proportion of people alive at the prevalence date who had a diagnosis
of the disease within the past x years {e.g., x = 5, 10, 20, or the full history of the registry). This
method includes a correction for people lost to follow-up. For each individual lost to follow-up, a
probability of being alive at the prevalence date is estimated from an appropriate survival
function stratified by age at diagnosis (0-59, 60-69, 70+), sex, cancer site, year of diagnosis,
and race, conditional on being alive at the time of loss to follow-up. Year of diagnosis is stratified
into 5-year groups from the prevalence date, with the least recent interval being of varying
length (4-8 years), depending on the length of years used to calculate prevalence. Race is
stratified into white, black, other {American indian/Alaska Native, Asian/Pacific Islander), and
unknown/other-unspecified. When we use the SEER 11 registries, the same stratification as
before is used, with American indian/Alaska Native separated from Asian/Pacific Islander.
Prevalence calculations for Hispanics use race stratified into: white, non-white, and unknown.

Because SEER has available information for the various racial/ethnic groups for different
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numbers of years, different years and registries were used to estimate prevalence. Prevalence
estimates for all races combined, for whites, and for blacks use cases from 1875 through 2003

from the SEER 9 registries; prevalence estimates for Asian Pacific islanders and Hispanics use
cases diagnosed from 1990 through 2003 from the SEER 11 areas and rural Georgia.

Different methods can be used to determine which tumors are to be included for people
diagnosed with multiple tumors. Unless otherwise specified, prevalence calculations included
only the first malignant tumor per person; that is, in situ cancers and second-or-tater primary
cancers were not included. Thus, if a woman had a mefanoma prior to a breast cancer
diagnosis, her metanoma would contribute to the prevalence of melanoma and to the
prevalence of all sites, but the breast cancer wouid not contribute to the prevalence of breast
cancer. Counting only one cancer per individual avoids some ambiguity in prevalence counts,
and allows the counts for individua! sites to sum to the ali sites total. Prevalence using different
selection criteria is compared in a table in the overview chapter. For more information on tumor
selection criteria refer to hitp:/#/srab.cancer.gov/prevalence/methods.htmi.

Complete prevalence is an estimate of the number of persons (or the proportion of poputation)
alive on a specified date who had been diagnosed with the given cancer, no matter how fong
ago that diagnosis was. It was estimated for all races, whites, and blacks by applying the
completeness index method (Capocaccia & De Angelis, 1997; Merrili et al., 2000; Mariotto et al.,
2002) to iimited-duration prevalence. The completeness index method is implemented in the
COMPREV software (http:/srab.cancer.gov/comprev/). Validation of the completeness index for
all races and for whites was made by using data from the Connecticut Tumor Registry (CTR)
beginning with 1940; for blacks, SEER 9 data beginning with 1975 were used. Identification of
blacks is not possible in the CTR data prior to 1970. To validate the completeness index for
biacks, we have compared the performance of the method to obtain 24-year prevalence from
10-year limited-duration prevalence. For ali races combined and for whites, in cases where the
validation indicated some lack of fit of the model, an approximation to the completeness index
was derived from the CTR data. if there was a lack of fit for blacks, no estimate of complete
prevalence was reported. Complete prevalence for Asian/Pacific Istanders and Hispanics is not
available at this time. Complete prevalence by age for ali races combined was validated by
comparing estimated 10-year complete prevalence with observed prevalence from the CTR
data. Prevalence by age is reported for the sites that validated welt.

The US cancer prevalence counts at 1/1/2004 were estimated by muitiplying the SEER age-
and race-specific prevalence proportions by the corresponding US population estimates based
on the average of 2003 and 2004 poputation estimates from the US Bureau of the Census. US
cancer prevalence counts for all races were estimated by summing the US estimated counts for
whites/unknown, blacks, and other races. For Hispanics, the estimates for Hispanics of white or
unknown race and for Hispanics of other races were summed.

Limited-duration prevalence proportions by age at prevalence are not shown for childhood
cancers (diagnosis before age 20) since many of these estimates are not informative. (For
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example, the number of people diagnosed with childhood cancers in the last 25 years and who
are currently age 50-59 is zero by definition.) While it is of interest to estimate the total number
of Americans currently alive who were diagnosed with a childhood cancer, the limitations of the
duration of the SEER cancer registries requires that this be estimated using statistical modeling.
{This work is in progress.)

For more details on available prevalence estimates, see
http.//srab.cancer.gov/prevalence/index.html.

Resuits and Table Description: The totai number of persons alive on January 1, 2004, in the
US who had had a diagnosis of invasive cancer is now estimated to be 10,762,214. Compared
with last year's 2003 prevalence estimate of 10,495,985 persons, this year's 2004 estimate
represents an increase of 266,229 cases. This increase is due to increases in incidence,
improvements in survival, and the increase and aging of the US population. The overview
chapter contains two prevalence tables. The first table reports US complete prevalence counts
by age at prevalence and sex for some cancer sites. The second table reports US prevalence
counts for people diagnosed in the 5 years and 29 years prior to the prevalence date using
different tumor inciusion critena. Each site-specific chapter contains a prevaience table that
reports limited-duration US prevaience counts by time since diagnosis for different racial/ethnic
groups. US complete prevalence estimates are aiso reported when available. The second part
of the table displays the percent of the population in the SEER 11 areas diagnosed in the
previous 10 years with the specific cancer by 10-year age groups for the different racial/ethnic
groups.

O-7. PROBABILITY OF BEING DIAGNOSED WITH OR DYING FROM CANCER

Each site-specific section contains a table showing the probability (expressed as a percent) of a
person of a specified race, sex, and age (0, 10, 20, 30, 40, 50, or 60} being diagnosed with the
specified invasive cancer within the next 10, 20, or 30 years, or within their remaining fifetime.
Lifetime risks of being diagnosed with invasive cancer and lifetime risks of dying from cancer
also appear (as percents) in each table. There are summary tables of lifetime risk in the
overview.

Lifetime and interval risks of being diagnosed with cancer: The probability of being
diagnosed with cancer is computed by applying cross-sectional age-specific 2002-2004
incidence rates from the SEER 17 areas and death rates from the entire US to a hypothetical
cohort of 10,000,000 live births. This cohort is considered to be at risk for two mutually
exclusive events: (1) developing the specified cancer, and (2) dying of other causes without
developing the specified cancer. Using these two types of events, a standard multiple
decrement life table (with 20 age groups from 0-4 to 90-94 and 95+) is derived. For each age
interval, the number alive and free of the specified cancer at the beginning of the interval is
decremented by the number who develop the specified cancer and the number who die of other
causes. The lifetime risk of being diagnosed with the specified cancer is derived by summing ali
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cancer cases from age 0-4 through age 95+ and dividing by 10,000,000. This calculation does
not assume that an individual lives to any particuiar age; rather, it is the sum over all age
intervals of the probability of living to the beginning of that interval without developing the given
cancer times the probability of developing the cancer in that interval. The probability of
developing cancer during any time period (e.g., between age 50 and age 60) is calculated by
adding up all the cancers in the life table over the specified age range and dividing by the
number of individuals alive and free of the specified cancer at the beginning of the period. The
methodology is described in detail in Fay (2003, 2004). To improve the precision of the
calculations, rates were calculated beyond the usua! last open ended age interval (i.e. 85+) for
the age groups 85-89, 90-94, and 95+.

Lifetime risk of dying from cancer: The fifetime risk of dying from a specified cancer is
derived using a standard multiple decrement life table (Elandt-Johnson & Johnson, 1980). For
each age, the risks of dying of the specified cancer and of all other causes are calculated,
based on mortality data from the entire United States. The estimates of developing and dying
from cancer are implemented in DevCan (Probablity of DEVeloping or dying from CANcer
software). More details on the software, various databases, and the methodology can be found
at hitp://srab.cancer.gov/devcan/.

0O-8. U.S. CANCER DEATH RATES BY STATE

Each cancer-site-specific section presents the death rate for the given cancer for each state and
the District of Columbia, specifying the five highest and the five lowest death rates by state for
the most recent 5-year period for all persons, males only, and females only. The rates are per
100,000 persons; they are age-adjusted to the US 2000 standard million popuiation. (in some
previous editions of the CSR, the 1970 US standard million population was used; therefore,
death rates in this edition cannot be compared fo the rates in those editions.}

The percent difference (PD) between a state rate and the rate for the total US is given by the
formuta:

{State Rate —- Total US Rate) , 100
Total US Rate

PD=

The standard error for each age-adjusted state rate is calculated, based on the assumptions
that (1) for each age-specific rate, the number of deaths is a Poisson random variable (Keyfitz,
1966} and {2) the variance of the age-adjusted rate is a linear combination of the variances of
the age-specific rates (Snedecor & Cochran, 1980; pp. 188-9).

The standard error of the difference (SE;) between a state rate and the total US rate is given

by the formuta
SE, = ,/sesz +SE,? - 2Covgy
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where SEgand SE,, are the standard errors of a state rate and of the total US rate,
respectively, and Covy,, is the covariance between the two rates. The variance of each rate
(i.e., the square of the standard error) and the covariance between the two rates are based on
the Poisson assumption. The standard error does not represent the total error that may be
present in the age-adjusted rate; it is merely the square root of the variance associated with the
rates. In addition to this variance, there also exist potential biases and errors in the
measurement of the rate that are difficult to assess accurately and probably impact differently
on the error caiculations for different states.

The difference between each age-adjusted state rate and the age-adjusted US rate is tested for
statistical significance (see below) by calculating a Z (standard normal) statistic from the
formuta:

Z = (State rate — Total US rate) / SE,
Although the rates being compared are not independent because each state is part of the US,
the statistical test may not be substantially affected if the state represents a smait proportion of
the total US. There is also an adjustment for multiple comparisons; see below under Statistical
Significance.

0-10. JOINPOINT REGRESSION ANALYSIS OF CANCER TRENDS

A recent advance in the presentation of cancer trends is the use of joinpoint models (Kim et al.,
2000). in some past issues of the Cancer Statistics Review, certain time intervals (e.g., 1973~
1996) were specified and the annual percent changes (APC) were computed over those
intervals. The choices of where to start and where to end an interval were arbitrary and
sometimes did not give an accurate picture of the trend for a given cancer site. For example,
the rates might be increasing and decreasing in different parts of the same interval. For some
sites, increases occurred in the earlier years, followed by declines in more recent years.

To achieve greater descriptive accuracy, a statistical algorithm the finds the optimal number and
focation of places where a trend changes. The point (in time) where a trend changes is called a
joinpoint. Trends may change in different ways at a joinpoint: from up to down, from down to
up, from up to up at a different rate, or from down to down at a different rate. A joinpoint
regression model describes the trends by a sequence of connected segments where each
segment is connected by a straight line on a log scale. Adjacent segments are connected at a
joinpoint. The segments are connected because we assume that rates generally change
smoothly, rather than “jump” abruptly. The rates are assumed to grow or decay exponentially,
i.e., to change by a constant percentage each year. Thus the siope in each segment can be
associated with a fixed annual percent change (APC).

Joinpoint analysis first assumes no joinpoints are needed to describe the data accurately, i.e.,
the trend over the entire interval 1975-2004 does not change. Joinpoints are added in turn if
they are statistically significant. Thus, in the final model, each joinpoint represents a significant
change in trend. Computationai considerations currently limit the maximum possible number of
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segments to be no targer than four, with three joinpoints. Smoother polynomial models may
provide a good fit overall, but are less sensitive to what is occurring at the ends of the data .

in running the Joinpoint program, we set the program parameters as follows: maximum number
of joinpoints 3, minimum interval between joinpoints 2 years, minimum interval between a
joinpoint and an endpoint 2 years, joinpoints occurring only at exact years. These restrictions
provide some added stability to the resultant models. Different values for these parameters may
yield a different joinpoint model. Since the test statistic to determine if additional joinpoints are
necessary cannot be compared against any known standard distribution to determine
significance, (e.g., the normal, t, or f) a permutation test is used which simulates the distribution
of the test statistic under the null hypothesis. Thus an element of randomness is introduced by
the random number stream used. However, for greater consistency in the p-values obtained if
one were to change the random seed for each run, we run the program for 4499 permutations.

A Windows-based program, Joinpoint, is freely available at hitp://srab.cancer.gov/joinpoint/; it
accepts data from the SEER*Stat program, as well as user defined data. Further details on
joinpoint regression may be found at the web site.

0-11. REPORTING DELAY

Timely and accurate calculation of cancer incidence rates is hampered by reporting delay, the
time lapse before a diagnosed cancer case is reported to the NCI or the delay in receiving
updated information for an existing case. Currently, the NCI allows a standard delay of 22
months between the end of the diagnosis year and the time the cancers are first reported to the
NCI in November, almost two years later. The data are released to the pubtic in the spring of
the following year. For example, cases diagnosed in 2004 were first reported to the NCI in
November 2006 and released to the public in Aprit 2007. However, in each subsequent release
of the SEER data, records from all prior diagnosis years (e.g., diagnosis years 2003 and earlier
in the 2006 submission to the NCI) are updated as either new cases are found or new
information is received about previously submitted cases. The submissions for the most recent
diagnosis year are, in general, about two percent below the total number of cancers that will
eventually be submitted for that year, although this varies by cancer site and other factors. The
idea behind modeling reporting delay is fo adjust the current case count to account for
anticipated future corrections (both additions and deletions) fo the data. These adjusted counts
and the associated delay model are valuable in more precisely determining current cancer
trends, as well as in monitoring the timeliness of data collection—an important aspect of quality
control (Clegg et al., 2002). Reporting delay modeis have been previously used in the reporting
of AIDS cases (Brookmeyer & Damiano, 1989; Pagano et al., 1994; Harris, 1990).

In this report, we show SEER age-adjusted incidence rates and trends, along with their
calculated delay adjustments for all cancers combined (malignant only except for urinary
bladder), for female breast in situ, for urinary bladder (in situ and malignant), and for 22
malignant cancer sites; melanoma (for alf races combined and whites only), fung/bronchus,
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colon/rectum, prostate, female breast, liver and intrahepatic bile duct, pancreas, cervix uteri,
corpus and uterus, ovary, testis, kidney and renal pelvis, brain and other nervous system,
Hodgkin lymphoma, non-Hodgkin lymphoma, aif leukemias, esophagus, farynx, myeloma, oral
cavity and pharynx, thyroid, and stomach.

Cancer data from diagnosis years of 1981 to 2004 were used to model reporting delay
distribution. A delay distribution modets the probability of a cancer being reported after a defay
of d years (d =2, 3, ...,25). The number of cancers reported at each delay year is assumed to
follow a Poisson distribution. Cases are removed as corrections to the data are made, and the
probability of removing cases is modeled as a binomiat distribution. To reduce the number of
parameters that have to be estimated and to achieve stability in the tails of the delay
distributions, an assumption is made that ail cancer cases will be reported within 25 years of
diagnosis.

The delay distributions were modeled as a function of covariates using a discrete-time
proportional hazards model. For the models presented here the following potential covariates
are included: age at diagnosis, sex, diagnosis year, delay time, and race. Age at diagnosis was
modeled as a 3-category variable with levels 049, 5064, and 65+. Diagnosis year was
modeled either as a continuous covariate or as categorized variables: 19811985, 1986-1990,
and 1881-2004. Delay time d was modeled as a categorical variable in one of three ways:
Md>2ord>3,

(2)d>2,d>3,d>4,0ord>5, and

3)d>2,d>3,...,ord>10.

For each cancer site, a delay distribution was calculated for all races combined and separate
delay distributions were calculated for whites and for blacks. When modeling delay distributions
for all races combined, if a patient's race value changed between two submission years the
change of value does not contribute to the delay distribution. For melanoma, only ali races
combined and whites were analyzed because melanoma is rare for blacks.

Maximum likelihood estimates of delay probabilities were obtained using the Newton-Raphson
algorithm. Details of the estimation can be found in Midthune et al. (2005). For each of the
cancer sites, up to 72 models of pre-determined combinations of covariates were considered.
We evaluated these modeis by fitting the models using data of diagnosis years between 1981
and 2003 and then predicting the cancer counts for 2004. For each cancer site, the model that
minimized the sum of squared prediction errors was chosen as the default model. An algorithm
was then used to compare the default model with competing models in order to select a model
that best balanced prediction and simplicity. The chosen mode! was then refitted using all data
(1981-2004 diagnosis years) to estimate delay distributions and calculate delay-adjusted
estimates of the cancer counts.

Age-adjusted (using the 2000 US standard population) cancer incidence rates were then
calculated with and without adjusting for reporting delay. Joinpoint finear regression (Harris,
1980) was used to obtain the annual percentage changes for the 1975-2004 incidence rates for
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the data series with and without detay adjustment. Because the delay distribution was assumed
complete after 25 years, incidence rates for diagnosis years prior to 1981 are not adjusted. in
these joinpoint regression anatyses, up to three joinpoints (i.e, four trend-line segments) were
allowed, and these were modeled to falt at either whole years or midway between diagnosis
years. Joinpoints were constrained to be at least two years away from both the beginning and
the end of the data series and at least two years apart. Joinpoint regressions were fitted using
the weighted-least-squares (weighted by appropriate variances of age-adjusted incidence rates)
option in the Joinpoint regression software.

Results show that adjusting for delay tends to raise cancer incidence rates in more current
reporting years. While this adjustment increases the rate of change over the most recent
diagnosis years, it probably will only rarely cause the detection of a new joinpoint, although this
is possible. See Clegg et al. (2002) for details on the impact of reporting-delay adjustment to
SEER cancer incidence rates.

For estimates of delay-adjusted rates, delay-adjustment factors, description of the covariates
included in each cancer site model, and other details of delay adjustment, see
http://srab.cancer.qov/delay/. The estimates of the delay-adjusted rates are in the Cancer
Query Systems (htip:/seer.cancer.gov/canques/).

0-12. STATISTICAL SIGNIFICANCE

Errors may be made in the estimation of a given statistic. In order to test whether two groups
(such as the popuiations of a state and the entire US) have the same or different actual rates,
the observed rates for the groups are compared. Statisticians consider that a difference in
observed rates can be explained by one of two hypotheses: (Ho) The actual rates are really the
same, but the observed rates are different because of some combination of error-causing
factors, or (H,) the actual rates of the groups are really different. H; is called the null
hypothesis (because it says there is no real difference); H; is called the alternate hypothesis.
Typically, H, is rejected only if there is strong evidence in favor of H;. (Thus, if the observed
rates are equal, we cannot reject Hy.)

Using statistical theory, one can determine the distribution of the rate difference under the
assumption that H, is true. Then values of the rate difference that are very unlikely to occur if
Ho is true are identified. More specifically, a small positive number, called alpha (), is chosen;
usually, o is 0.05 or 0.01. (Alpha is called the significance level of the hypothesis test.) One
can then identify limits for the difference in rates such that, if H, is true, the probability of the
difference being outside of those limits is a. If the observed difference is outside of these fimits,
then the observed resuit is very unlikely to happen if H, is true, so Hy is rejected.

Another way of fooking at the same process is to caiculate, assuming H, is true, the probability
that the observed difference or any greater observed difference would occur; this number is
called the P-value of the observed result. If the P-value of a comparison is less than a (that is,
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the observed difference is very unlikely to happen if the null hypothesis is true), H, will be
rejected. if the P-vaiue of a test is greater than the significance level a, H, will not be rejected.
When a difference in rates is sufficiently large to cause the null hypothesis to be rejected for a
given value of a (usually 0.05), it is called a statistically significant difference.

When a null hypothesis is rejected, there remains a smail chance that a wrong decision has
been made. If many statistical comparisons are done, even with a = 0.01, the chance of making
at least one wrong decision becomes a concern. In testing the differences between the total US
rate and the rate for each state (or for the District of Columbia) for a given cancer, 51 statistical
comparisons of the type described above are performed. Based on one of Bonferroni's
inequalities (if there are n events and p; is the probability of success in event /, then

P(at least 1 success) < p; + ... + p,) (Snedecor & Cochran,1980; p. 115-117), the significance
level o for each individual comparison was set equal to 0.01/51 ~ 0.0002. Thus, only individual-
state-to-total-US comparisons with an associated P-value less than 0.0002 are considered to be
statistically significant. That is, a very small significance level « {0.0002) is used in order to
minimize the total risk (0.01) of falsely deciding that some pair of equal rates are unequal.

Use caution in assessing statistically significant differences. Population size has an important
role in any calculation of statistical significance. Some states may have estimated rates that are
very close to the estimated total US rate, but because of their large population, the difference
between their estimated rate and the estimated tota! US rate is found to be statisticaily
significant. In this case, the true state rate and the true US rate are almost certainly different,
because the observed difference, though small, is nearly impossible if the nuil hypothesis {equal
rates) is true. A small difference in rates, however, may have no practical importance. On the
other hand, some smalier states may have estimated rates that differ substantially from the
estimated total US rate, but because of their relatively small poputation, the differences are
found to be statistically nonsignificant. When this happens, if the true state rate and the true US
rate were equal, the probability of obtaining a difference at least as large as what has been
observed is greater than a ~ 0.0002. Therefore, because the evidence against it isn’t strong
enough, the null hypothesis (equal rates) is not rejected.

if the percent difference (PD) between the two rates is small, there may be some guestion about
the importance of the difference. it is difficult to specify a minimally significant absolute PD,
below which the difference would always be unimportant, because the observed PD will depend
on the populations of the areas involved. it may be of value to consider the size of the PD
between a state rate and the US rate in assessing the importance of a statistically significant
difference.

Comparing individual state rates with the US rate and assessing statistical significance is not an
appropriate procedure for assessing geographic clustering of state rates. Identification of states
which may represent regional clusters of high or low rates would require additional statistical
and graphical analyses.
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For a number of cancers, the District of Columbia has the highest death rates. Use caution
when comparing cancer rates for the District with those from the 50 states. The District is an
entirely urban area, whereas a state includes urban, suburban, and rural areas. Mortality rates
for many cancers are higher in urban areas. Also, the District has a higher percentage of blacks
(about two-thirds) than any state; their higher mortality rates for several types of cancer elevate
the overall rate for the District.

0-13. INTERPRETATION OF CANCER STATISTICS

When reviewing the various cancer incidence, mortality, and survival statistics provided in this
report, be aware that a number of factors may affect the interpretation of many of these
statistics.

Survival rates for all cancers combined: The mix of cancers changes over time as the
incidence of some cancers increases and the incidence of others decreases. Thus, in
calculating the survival rate for alt cancers combined, the proportions corresponding to the
specific cancers will also change over time. Therefore, the overall cancer survival rate can
fluctuate even when the survival rates for site-specific cancers remain unchanged. (While it is
possibie to adjust the survival rate for alf cancers combined on the basis of the relative
frequency of each specific cancer in some specified reference period, rates adjusted in this
manner differ by only a small amount from unadjusted rates. In the future, such an adjustment
may become more important if there are substantial changes in the incidence of various
cancers.)

Early detection/screening: The improved earlier detection and diagnosis of eancers may
produce an increase in both incidence rates and survival rates. These increases can occur as a
resuit of the introduction of a new procedure to screen subgroups of the population for a specific
cancer; they need not be related to whether use of the screening test results in a decrease in
mortality from that cancer, As the proportion of cancers detected at screening increases,
presumably as a result of increased screening of the population, patient survival rates will
increase, because they are based on survival time after diagnosis. The interval between the
time a cancer is diagnosed by a screening procedure and the time when the cancer would have
been diagnosed in the absence of screening is called lead-time (Zelen, 1976). ({Screening for
breast cancer has been demonstrated to result in increased survival over and above that
resulting from lead-time alone and to reduce breast cancer mortality. The benefit of screening is
being studied for some other cancers.)

If a new screening procedure consistently detects cancer in a preinvasive phase, this may resuit
in a decrease in survival rates for invasive cancer. in this case, length-biased sampling
(Zelen, 1976) may be operating. Length-biased sampling would resuit in the preferential
detection—in a preinvasive phase—of those cancers that would have had a relatively good
prognosis had they progressed to invasive disease; these potentially invasive cancers wouid be
systematically eliminated. if this occurs, the mix of cancers that are not detected at screening
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and progress to invasive may become less prognostically favorable, resutting in a decrease in
survival rates for patients with invasive cancers. (Length-biased sampling may at ieast partially
explain survival trends for cervical cancer. Other cancers possibly affected include breast,
colon, rectum, and prostate.)

Changes in diagnostic criteria: Early detection of cancer resulting from either screening or
earlier response to symptoms may resuit in the increasing diagnosis of small tumors that are not
yet life-threatening. This may have the effect of raising the incidence and survival rates with
little or no change in mortality rates. Breast, colon, prostate, cervix uteri, bladder, and skin
(melanomay) are the cancer sites most likely to be affected.

Technological advances in diagnostic procedures: in this report, trends in survival by stage
at diagnosis are not presented for specific cancers; trends in stage distributions are presented
rarely. However, it is possible to compare survival rates by stage and stage distributions given
here with those for earlier time periods (as provided in previous reports or available from the
SEER public-use data file). Thus, it is necessary to comment on the effect of technologicat
advances on the diagnosis and staging of cancer.

The assignment of a given stage to a particular cancer may change over time due to advances
in diagnostic technology. Introduction of new technology can give rise to a phenomenon known
as stage migration. Stage migration occurs when diagnostic procedures change over time,
resulting in an increase in the probability that a given cancer will be diagnosed in a more
advanced stage. For example, certain distant metastases that would have been undetectabie a
few years ago can now be diagnosed by a computer tomography (CT) scan or by magnetic
resonance imaging (MRI). Therefore, some patients who would have been diagnosed
previously as having cancer in a localized or regional stage are now diagnosed as having
cancer in a distant stage. The likely resuit wouid be to remove the worst survivors—those with
previously undetected distant metastases—from the localized and regional categories and put
them into the distant category. As a result, the stage-at-diagnosis distribution for a cancer may
become less favorable over time, but the survivai rates for each stage may improve: the early
stage will /ose cases that will survive shorter than those remaining in that category, while the
advanced stage will gain cases that will survive longer than those already in that category.
However, overall survival would not change (Feinstein et al., 1985). Stage migration is an
important concept to understand when examining temporal trends in survival by stage at
diagnosis as well as temporal trends in stage distributions; it could affect the analysis of virtually
all solid tumors.

Evolution of stage classifications: Every few years, the American Joint Committee on
Cancer produces a new cancer-staging manual (Beahrs, 1988). The evolution of such
classifications reflects the identification of new prognostic factors that may influence choice of
treatment. The SEER Program collects data on extent of disease (EOD) rather than stage;
EOD is more specific than stage and usually determines stage, even when stage definitions
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change. Thus, SEER easily adapts to changes in stage definitions; moreover, trends in a newly
redefined stage can usually be calculated.

For those cancers for which new prognostic variables are introduced into staging, so that
previously collected EOD data cannot determine new stage categories, there can be problems
in assessing trends in stage of disease. Only by reviewing the evolution of staging for a given
cancer is it possible to determine what effect changes in stage definitions have had on stage-
specific survival and on stage-at-diagnosis distributions. Stage migration (mentioned above)
and EOD migration need also be taken into account. One reason for using the historical
categories of focalized, regional, and distant is that these categories have been fairly consistent
over time.

Interpreting relative survival rates: The relative survival rate is the ratio of the observed
survival rate to the expected survival rate for a given patient cohort. The expected survival rate
is based on mortality rates for the entire population, taking into account, as appropriate, the age,
sex, race, and year of diagnosis of the patients. Assuming that the presence of cancer is the
only factor that distinguishes the cancer patient cohort from the general population, the relative
survival rate approximates the probability that a patient will not die of the diagnosed cancer
within the given time interval.

A factor related to the risk of a cancer may also be related to the risk of dying from causes
unrelated to the cancer. An example of such a factor is smoking. Smoking is a major risk factor
for lung cancer; therefore, a cohort of lung cancer patients will contain a much higher proportion
of smokers than does the general population. However, smoking is also a risk factor for other
diseases, resulting in smokers having a shorter life expectancy than nonsmokers. Expected
survival rates for lung cancer patients based on the general population will be unduly optimistic
for this reason; they will resuit in relative rates that are fower than they should be. The problem
cannot be easily corrected because separate life tables for smokers and nonsmokers are not
available. Amount of smoking (usuaily measured in pack-years) is clearly an important variable.
The possibility that expected rates may not be appropriate for a given patient cohort shouid also
be considered when examining relative survivai rates for patients with cancers of the cervix uteri
or breast, because the risk of these cancers has been associated with socioeconomic status
(Baquet et al., 1991), which may be related to life expectancy.

Previous to the CSR for 1973-1996, the expected rate tables used were for 1970 and 1980;
there were separate tables for whites, blacks, American Indians, Chinese, Japanese, Filipinos,
white Hispanics, and Hawaiians. In updating the tables for 1990, several problems emerged.
The US life tables are based on age, race, and sex information from death certificates. The
information on race on the death certificate may not be accurate (Rosenberg et al., 1999). One
reason is that funeral directors may inaccurately report race on a death certificate. Also,
reported age at death, especially for those older than 85, may not be accurate because birth
certificates were not issued with as much regularity in the early 1900s as they are today.
Although race misclassification and age-at-death misreporting exist across ali races, they may
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be more problematic for races other than white or black because of those races' smaller
popuiation sizes. Therefore, life tables were generated for 1970, 1980, 1990, and 2000 only for
white, black, and other; these life tables were used to produce the relative survival rates in this
book. There may be smali variations among survival rates calculated in this CSR and those in
CSRs prior to 1973-1996 due to the addition of the 1990 rate table and those in CSRs prior to
CSR1975-2004 due to the addition of the 2000 rate table.

Comparison with other databases: The SEER data are obtained from population-based
cancer registries covering about 26 percent of the US population. 1t is sometimes of interest to
compare cancer statistics for SEER areas with those from other registries both in the US and
worldwide. In making such comparisons, one must carefully consider the factors considered
above for both data sources. In addition, one should assess alt of the following: (1)
completeness of case ascertainment, (2) rules used to determine muitiple primaries, (3) follow-
up, (4) rules used in assigning and coding cause of death, and (5) the sources and procedures
used in obtaining population estimates. Depending on the rates being compared, there couid
be other confounding factors which should be considered. The same standard or standard
million poputlation should be used for the age-adjustment of each group being compared.
Exampies of other databases are USCS (US Cancer Statistics Working Group, 2005) and
CINA+ Online (hifp://www.naaccr.org/cinap/index.htm).

1t is sometimes interesting to compare survival data for cancer patients in SEER areas with data
from clinical trials. This must be done with great caution. Survival data from clinical trials may
have been obtained from a patient population that differs from that of SEER patients in
prognostic factors for the given cancer; any survival comparisons would have to adjust for such
differences. Also, it is necessary to verify that the methodology used in computing survival rates
is the same for both data sources. Furthermore, clinical-trials patients may differ from SEER
patients in characteristics that may be related to survival but are not recorded in either
database. if this were true for a given cancer, it wouid not be possible to make valid
comparisons of this type.

Errors in data collection: In the process of registering cancer patients, errors may be made in
abstracting and coding the data, which includes demographic information, cancer site, histology,
extent of disease, treatment, and patient survival. Quality control studies are periodically carried
out to detect and correct this type of error, but no attempt is made to incorporate this source of
error into the variance estimates of cancer rates reported here.

Comparison of this report with previous reports: It is important to note that most rates in this
CSR were age-adjusted to the 2000 standard US population; in some previous SEER reports,
the 1970 standard million population was used. Therefore, rates in this report can not be
compared to rates and trends in those reports.

The cancer registries that participate in the SEER Program submit data on all cancers
diagnosed in their coverage areas to the NCi each year. Because of the dynamic nature of the
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registries' databases, the reported number of new cancer cases in a particular race-sex-age-
cancer category in a given calendar year may change from that which has been reported in a
previous publication. Additional cancer cases that were previously overiooked for a given
diagnosis year may have been found and reported to the central registry. There may have been
follow-back of cancers diagnosed by death certificate only; successful efforts to establish the
dates of diagnosis for such patients will change the number of patients reported for a given
diagnosis year. Code changes may occur when a patient dies; for example, information on race
is generally available on the death certificate and may be used to update a previously unknown
value. There may have been elimination of duplicate records for the same patient, often due to
name changes or misspellings.

Thus, a recent report may have a different number of cases for a given diagnosis year than an
earlier report, with resulting effects on incidence and possibly survivat rates. Population
estimates may aiso change from one report to another for some calendar years. This occurs
because the NCl receives population estimates that are regularly updated by the Bureau of the
Census (BOC); for example, previous population estimates for years beginning with 1990 were
replaced with new estimates from the BOC. Such changes may resuit in some differences
between incidence and mortality rates for a given calendar period as published in different
reports.

0-14. STANDARD ERRORS OF RATES

Survival rates: In the tables presenting survival rates, the magnitude of the standard error is
given as a clue to the reliability of a given rate: the greater the standard error, the less reliable
the rate. In addition, if there were fewer than 25 diagnoses in the first interval of the life table
constructed to calcutate survival, or if all cases became lost to follow-up within an interval, a
valid survival rate could not be calculated, as is noted in the table footnotes.

The standard error (SE) of a relative survival rate is obtained as follows {(Ederer et al., 1961):

SE(CR)=CR, |-%: 9.
( f) ‘ Ve1‘d1+ez-d2+ +et"'dt

where CR, is the t-year relative survivai rate, and fori=1, ..., f,

g; is the probability of dying in year i after diagnosis,

g; is the effective number of patients at risk in year i after diagnosis, and
d, is the number of deaths in year j after diagnosis.

Incidence and mortality rates: The standard errors of age-adjusted incidence and mortality
rates are often not specified. However, the reader can approximate the SE of a particular
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incidence or mortality rate by the following formula for the SE of a crude incidence or mortality
rate (Keyfitz, 1966):

SE{rate) ~rate / Jnumber of cancer cases or deaths
Appendix tables provide numbers of cancer diagnoses within SEER areas and numbers of
deaths in the entire US, respectively, by race and sex for the most recent 5-year period. These
can be used to obtain approximations of the standard errors for associated age-adjusted rates
for the same time period using the above formula. To approximate the standard error of a rate
for a singie year, use the formula but replace the number of cancer cases or deaths with the
number of cancer cases or deaths divided by 5.

0-15. DEFINITIONS

Several technical terms are used in presenting the data in this report. Their definitions are
presented here to clarify them for the reader.

Incidence rate: The cancer incidence rate is the number of new cancers of a specific site/type
occurring in a specified population during a year, usually expressed as the number of cancers
per 100,000 persons at risk. That is,

Incidence rate = {New cancers / Population) * 100,000.

The numerator of the incidence rate is the number of new cancers; the denominator of the
incidence rate is the size of the population. The number of new cancers may include muitiple
primary cancers occurring in one patient. The primary site reported is the site of origin and not
the metastatic site. in general, the incidence rate would not inciude recurrences. The population
used depends on the rate to be calculated. For cancer sites that occur in only one sex, the sex-
specific population (e.g., females for cervical cancer) is used.

The incidence rate can be computed for a given type of cancer or for all cancers combined.
Except for 5-year age-specific rates, all incidence rates in this report are age-adjusted (see
below) to the 2000 US standard population {or, where appropriate, to the world standard million
population). {In some previous editions of the CSR, the 1970 US standard million population
was used; therefore, incidence rates in this edition cannot be compared to rates published in
those editions.) Incidence rates are for invasive cancer only, unless otherwise specified.
{Exceptions are the incidence rate for cancer of the urinary btadder (where both in situ and
invasive cancers are counted) and breast cancer in situ, which is shown separately.)

Death rate: The cancer death (or mortality) rate is the number of deaths with cancer given as
the underlying cause of death occurring in a specified population during a year, usually
expressed as the number of deaths due to cancer per 100,000 persons. Thatis,

Death Rate = {Cancer Deaths / Population} = 100,000.

The numerator of the death rate is the number of deaths; the denominator of the death rate is
the size of the population. As with the incidence rate, the population used depends on the rate
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to be calculated. The death rate can be computed for a given cancer site or for all cancers
combined. Except for 5-year age-specific rates, all death rates in this report are age-adjusted
(see below) to the 2000 US standard million population (or, where appropriate, to the world
standard milfion popuiation). {In some previous editions of the CSR, the 1970 US standard
million population was used; therefore, death rates in this edition cannot be compared to rates
published in those editions.)

Age distribution: A table showing a partition of the entire lifespan into disjoint age intervals,
atong with the proportion of the population in each interval.

Median age: The age at which half of a population is younger and half is older.

Standard population: A standard population for a geographic area, such as the US or the
world, is a table giving the proportions of the popuiation failing into the age groups 0, 1-4, 5-9,
..., 80-84, and 85+. A standard million population for a geographic area is a table giving the
number of persons in each age group 0, 1-4, ..., 85+ out of a theoretical cohort of 1,000,000
persons that is distributed by age in the same proportions as the standard population. Table A-
7 shows the US 2000 standard population and the world standard mitlion population. {(Some
World Health Organization mortality publications use a different world standard million
poputation.)

Age-adjusted rate: An age-adjusted incidence or mortality rate is a weighted average of the
age-specific incidence or mortality rates, where the weights are the counts of persons in the
corresponding age groups of a standard million population. The potential confounding effect of
age is reduced when comparing age-adjusted rates based on the same standard million
population. For this report, the 2000 US standard million population {or, where appropriate, the
world standard million population) is used in computing age-adjusted rates, uniess otherwise
noted.

Percent change: The percent change (PC) in a statistic over a given time interval is
Percent change = (Final value - Initial value) / Initial value * 100,
A positive PC corresponds to an increasing trend, a negative PC to a decreasing trend.

Annuat percent change: The annual percent change (APC) is calculated by first fitting a
regression fine to the naturat logarithms of the rates () using calendar year {x) as a regressor
variable. In this report the method of weighted least squares is used to calculate the regression
equation. If in(r) = mx + b is the resuiting regression equation (with slope m), then

APC =100{e™ - 1) A positive APC corresponds to an increasing trend, a negative APC to a
decreasing trend.

Because the methods used in their calculation are mathematically different, the signs of the PC
and the APC for a given staltistic and time interval may differ, as occurs in a few of the tables
presented. That is, one of these statistics may show an increasing trend, the other a decreasing
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trend,

Testing the hypothesis that the actual mean annual percent change is 0 is equivalent to testing
the hypothesis that the theoretical siope estimated by the siope m of the line representing the
equation In{r) = mx + b is 0. The latter hypothesis is tested using the f distribution of m / SE,
with n — 2 degrees of freedom. The standard error of m, called SE,, is obtained from the fit of
the regression (Kieinbaum et al., 1988). (This calculation assumes that the rates increased or
decreased at a constant rate over the entire calendar year intervat; the validity of this
assumption was not assessed.) in those few instances where at least one of the rates was 0,
the linear regression was not caiculated.

Life table: A table for a given population iisting, for each sex and each age from 0 to 120, how
many members die at that age and how many survive one more year.

Observed survival rate: The observed survival rate represents the proportion of cancer
patients surviving for a specified time interval after diagnosis. Note that some of those not
surviving died of the given cancer and some died of other causes.

Relative survival rate: The relative survival rate is calculated using a procedure (Ederer et al.,
1961) whereby the observed survival rate is adjusted for expected mortality. The relative
survival rate approximates the likelihood that a patient cohort will not die from causes
associated specifically with the given cancer before some specified time after diagnosis. itis
always larger than the observed survival rate for the same group of patients.

Standard error: The standard error of a rate is a measure of the sampling variability of the
rate.

Person-years of life lost: The person-years of life lost (PYLL) is caiculated as follows: For
each individual who dies of the cancer of interest, the number of years of expected additionat
life for an average person of that age, race, and sex is obtained from life tables for the US
population (available from the NCHS). The PYLL in the general population associated with a
particular cancer for a given year is simply the sum of this expectation over all those individuais
who died of that cancer in that year.

Average years of life lost. The average years of life lost (AYLL) associated with a particular
cancer for a given year is the PYLL associated with that cancer in the general population
divided by the number of deaths from that cancer in the general population in that year.

Prevalence: Prevalence is defined as the number or percent of people alive on a cerfain date
in a population who previously had a diagnosis of the disease. !t includes new (incident) and
pre-existing cases and is a function of past incidence, past survival, and the size and age
structure of the population. Limited-Duration Prevalence represents the proportion of people
alive on a certain day who had a diagnosis of the disease within the past x years (e.g. x = 5, 10,
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or 20 years), Complete prevalence is an estimate of the number of persons {or the proportion of
the population) alive on a specified date who had been diagnosed with the given disease, no
matter how long ago that diagnosis was. For more details on cancer prevalence definitions and
methods, refer to http./srab.cancer.gov/prevalence/.

Stage of disease at diagnosis: Extent-of-disease information determines stage of disease at
diagnosis. The SEER historic stage presented has four levels. An invasive neoplasm
confined entirely to the organ of origin is said to be localized. A neoplasm that has extended
beyond the limits of the organ of origin, either directly into surrounding organs or tissues or into
regional lymph nodes, is said to be regional. A neoplasm that has spread to parts of the body
remote from the primary tumor, either by direct extension or by discontinuous metastasis, is said
to be distant. When information is not sufficient to assign a stage, a neoplasm is said to be
unstaged. In situ tumors (except those of the cervix uteri) are also collected by SEER but
generally are not published in this series. For some cancers and diagnosis years, the extent of
disease information can also be converted to Stages 0-1V as defined by the American Joint
Committee on Cancer {Beahrs et al., 1988).
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Table IV-15
FEMALE BREAST CANCER (invasive

SEER INCIDENCE AND U MORTALITY
AGE-ADJUSTED RATES AND TRENDS®
By Race/Bthnicity

SEER Incidence

Rate 2000-2004° Trend I995-2004¢
Rate per 100,000 persons APC
Females Females
RACE/ETHNICITY
All Races 127.8 ~1.0
White 132.5 -0.9
yhite Hispanic? 91.2 -0.8
White Non-Rispanic® 140.2 -0.8
Black 118.3 ~0.5%
Asian/Pacific lslander 89.0 0.0
Amer Ind/Alaska Nat® 69.8 1.9
Hispanic? 89.3 ~0.7
U.§. Mortaliey®
Rate 2000-2004 Trend 1995-2004
Rate par 100,000 persons APC (%)
Females Females
RACE/ETHNICITY
All Races 25.5 ~2.3%
white 25.0 ~2.4%
Wwhite Hispanic® 16.7 -2.3%
White Non-Rispanic? 25.5 -2.3%
Black 33.8 ~1.6%
Asian/Pacific Islander 12.6 -0.3
Amer Ind/Alaska Nat
Total U.S. 13.9 -1.2
CHSDA Counties 16.1 0.2
Non-CHSDA Counties i1.2 ~3.2
Hispanic® 16.1 ~2.4%

The APC is the Annual Percemt Change over the time interval.
- Statistic not shown. Rate based con less than 16 cases for the time interval. Trend based
on less than 10 cases for at least one year within the time interval
» Rates are age-adjusted to the 2000 US Std Population (19 age groups - Census P25-1130).
Trends are based on rates age-adjusted to the 2000 US Std Population (19 age groups -
Census P25-1130).
incidence data used in calculating the rates are from the 17 SEER areas (San Francisco,
Connecticut, Detroit, Hawaii, Iowa, New Mexico, Seattle, Utah, Atlanta, San Jose-Monterey,
Los Angeles, Alaska Native Registry, Rural Georgia, California excluding SF/SJIM/LA,
Kentucky, Louisiana and New Jersey) .
° Incidence data used in calculating the trends are from the 13 SEER areas (San Francisco,
Connecticut, Detroit, Hawaii, Iowa, New Mexico, Seattle, Utah, Atlanta, San Jose-Monterey,
Los Angeles, Alaska Native Registry and Rural Georgia).
Hispanic and Non-Hispanic are not mutually exclusive from whites, blacks, BAsian/Pacific
Iglanders, and American Indians/Alaska Natives. Incidence data for Hispanics and
Non-Hispanics are based on NHIA and exclude cases from the Alaska Native Registry and
Kentucky. The 2000-2004 Hispanic and Non-Hispanic death rates exclude deaths from
Minnesota, New Hampshire and North Dakota. The 1995-2004 Hispanic and Non-Hispanic
mortality trends exclude deaths from Maine, Minnesota, New Hampshire, North Dakata, and

Oklahoma.

& Incidence data for American Indian/Alaska Native are based on the CHSDA({Contract Health
Service Delivery Area) counties.

¥ Mortality data are analyzed from a public use file provided by the Wational Center for

Health Statistics {(NCHS}.
The APC is significantly different from zero {p<.0S).
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Table IV-1i6
FEMALE BREAST CANCER (In Situ

SEER INCIDENCE
AGE-ADJUSTED RATES AND TRENDS®
By Race/Ethnicity

Rate 2000-2004% Trend 1995-2004°
Rate per 100,000 persons APC (%)
Females Females
RACE/ETHNICITY

All Races 29.4 2.6%
White 30.2 2.5+
White Hispanic? 18.3 3.2
White Non-Hispanic? 33.0 2.7
Black 25.4 2.7%
Asian/Pacific Islander 25.3 4.5+

Amer Ind/Alaska Nat® 15.5 1.8
Hispanic? 17.9 3.1

The APC is the Annual Percent Change over the time interval,
- Statistic not shown. Rate based on less than 16 cases for the time interval. Trend based
on lesa than 10 cases for at least one year within the time interval.
2 Rates are age-adjusted to the 2000 US Std Population {15 age groups - Census P25-1130).
Trends are based on rates age-adjusted to the 2000 US Std Population (13 age groups -
Census P25-1130),
Incidence data used in calculating the rates are from the 17 SEER areas (San Francisco,
Cennecticut, Detroit, Hawaii, Iowa, New Mexico, Seattle, Utah, Atlanta, San Jose-Monterey,
Los Angeles, Alagka Native Registry, Rural Gecrgia, California excluding SF/SJM/LA,
Kentucky, Louisiana and New Jevsey}.
Incidence data used in calculating the trends are from the 13 SEER areas (8an Francisco,
Cennecticut, Detroit, Hawaii, Iowa, New Mexico, Seattle, Utah, Atlanta, San Jose-Monterey,
Los Angeles, Alaska Native Registry and Rural Georgia).
Hispanic and Non-Hispanic are mot mutually exclusive from whites, blacks, Asian/Pacific
Islanders, and American Indians/Alaska Natives, Incidence data for Hispanics and
Non-Hispanics are based on NHIA and exclude cases from the Alaska Native Registry and
Kentucky .
° Incidence data for American Indian/Alaska Native are based on the CHSDA(Contract Health
Service Delivery Area} counties.
The APC is significantly different from zero (p<.0S).
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Figure V-8

Breast Cancer Delay-Adjusted Incidence & Mortality
White Females vs Black Females
1975-2004

160 Rate per 100,000
Delay-Adjusted Incidence
G~
120
* w""; ® e © White Delay-Adjusted Incidence
e
e L @ Black Delay-Adjusted Incidence
& White Mortality
& Black Mortality
60
Mortality
I DR S S
B e, S A by
e & & ww
e S
1 e e S S A e g R
1974 18979 1984 1989 1994 1989 2004

Year of Diagnosis/Death

Source: SEER 9 areas and NCHS public use data file for the total US.
Rates are age-adjusted to the 2000 US Std Population {19 age groups - Census P25-1103).
Regression lines are calculated using the Joinpoint Regression Program Version 3.0, April 2005, National Cancer Institute.

SEER Cancer Statistics Review 19735-2004 National Cancer Institute
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Figure (V-9

Breast vs Lung Cancer Mortality
White Females vs Black Females
1975-2004

Rate per 100,000

50

30

A ung-White
0 b o ¥ Lung-Black
+ Breast-White

# Breast-Biack

LA ) LANRE S T

D ) ¥ ¥ T 1
1974 1979

B ma e e Ty
1988 1994 1998

Year of Death

Y
1984

Source: NCHS public use data file for the total US.
Rates are age-adjusted to the 2000 US Std Population (19 age groups - Census P25-1103}.
Regression lines are calculated using the Joinpoint Regression Program Version 3.0, Aprit 2005, National Cancer institute.

SEER Cancer Statistics Review 1975-2004 National Cancer Institute
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Testis Cancer

Mitchell H. Sokoloff,* Geoffrey F. Joyce, Matthew Wise and the Urologic Diseases in
America Project

From the Section of Urologic Oncology, Division of Urvlogy and Renat Transpluntation, Department of Surgery, Oregon Health
and Seciences University, Portland, Oregon

Purpose: We quantified the burden of testis cancer in the United States by identifying trends in its incidence, its treatment
and the use of health care resources to estimate the economic impact of the disense,

Materials and Methods: The analytical methods used to generate these resuits were described previously.

Results: The overall incidence of testis cancer in the United States increased 46% hetween 1975 and 2001, During the same
pericd the ratio of seminoema to nonseminema increased and there were fewer men presenting with stage [1 and 111 tumors.
Survival rates incrensed ively, at ing the current level of 95.9%. Treatment patierns changed and active surveil-
lance incrensed as a primary treatment modality. Overall hospitalization rates for men with testis caneer decreased from
1.8/100,000 in 1994 and 1.4/100,000 in 2000. Care for white men shifted to the outpatient setting, which did not occur for
biack men, The estimated annual expenditure for testis cancer for privately insured individuals between ages 18 and 54 years
was $6,236. National estimates of nnnual medical litures placed the total cost of treatment at $21.8 million in 2000,
representing an increase of 10% over the total in 1994. Of men with testis cancer 16% missed work for treatment of the
disense with aa average of 8.4 total hours of work missed.

Conclusions: The cost of testis cancer is estimated at almost $21.8 million annually. It appears ta be increasing with time
despite a shift to active surveillance treat ts and less hospitalizati

Key Words: testis, testicular neoplasms, health care costs, hospitalization, prevaience

proximately 8,000 new cases were diagnosed in the

United States.! Beenuse of advances in therapy, overall
survival rates are high. Modifications in surgical and radiation
techniques as well as improved methods of systemic chemo-
therapy have substantially decreased the morbidity of therapy.
Nonetheless, the sequelae of multimodality therapy are not
insignificant and they can have broad and far-reaching conse-
quences with regard to genern! health, reproduction and eco-
aomic preductivity, We cxplored the burden of testis cancer in
the United States by evaluating trends in incidence, mortality
and treatment, quantifying the use of health care resources
and estimating the economic impact of the disense,

T he incidence of testis cancer is incrensing. In 2005 ap-

MATERIALS AND METHODS

The analytical methods used to generate these results were
described previously.*”

RESULTS
Prevalence and Incid

Testis cancer represents less than 1% of ali male cancers.”
According to the SEER database the age adjusted incidence
rate of testis cancer from 1997 to 2001 was estimated to be

Submitted for publication October 12, 2

* Correspondence: Secuon of Umlngu: Oncology Mml Codc L-588,
QOregon Health and S 3 Sam Jack-
son Park Rd., Portland, Omgon 97239 {telephone: 503-494-4779;
FAX: 503-494.7761).

0022-5347/07/1776-2030/0
‘THE JOURNAL oF UroLooY®
Copyright @ 2007 by AMERICAN UROLOGICAL ASSOCIATION

2030

5.5/100,000 p The overall incid of testis cancer
in the United States has been steadily increasing.* SEER
data showed that the overall incidence of testicular germ cell
tumors increased 46% between 1975 and 2001 from 3.7/
100,000 to 5.4/100,000 population, which corr ds to an
annual change of 1.5% ncross all populations under study
(table 1)

Apge. Testia cancer is being dingnased at an earlier age. In
men younger than 50 years in the SEER database the inci-
dence of testis cancer increased from 4.2/100,000 to 6.7/
100,000 between 1975 and 2001. During the same peried the
incidence in men ‘ofder than 50 years decrcased from 2.4/
100,008 to 2.0/100,000. McKiernan et al reviewed similar
SEER data on 1973 to 1995 nnd found that birth cohort was
strongly associated with the relative risk of testis cancer and
the peak age at di if d for ench birth
cobort {fig. 1).*

Ethnicity. SEER data indicated that the lifetime risk of
being diagnosed with testis cancer was 4 times greater for
white men than for black men {table 2), The age adjusted
incidence in 1997 to 2001 for white men was 6.2/100,000
population, while that for black men was 1.5/100,000. The
age adjusted incid in the Hispanic, Asian/Pacific
Islander and Native American/Alaskan populntions was be-
tween these rates. Between 1975 and 2001 the incidence of
testis cancer in white men incrensed 545 from 4.1/100,000
to 6.3/100,000. In black men the overall incidence af testis
cancer remained stable botween 1973 and 1998 at about
0.9/100,000 to 1.04/100,000."

Vol. 177, 2030-2041, June 2007
Printed in U.SA
DO1:10.10184.juro.2007.01.127
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TESTIS CANCER 2031
TABLE 1. Age adjusted testicular cancer incidence rates by age TABLE 2 Age adjusted incid tes for teati cancer in
Dingnosis Yr All Younger Than 50 60 or Older 1857 to 2001 by mce/:lhumty
18972001 19922001
,g: gZ : ; ?; Rata/100,000 Annual %
1 . . X h
L+ 2 51 22 Population Change Trend
W8 3.6 42 18 All 6.2 12+
1878 3.9 45 2.2 ‘White: 6.2 18
1980 44 53 1.8 Hispanic* a1 10
1881 42 5.1 18 NonHispanic 7.0 1.8*
1862 44 52 23 Black 15 64*
46 55 22 Asian/Pacific Islander 21 23
1584 44 53 18 Amorican Indian/Alaska native 23 Not available
1885 45 56 18 Higpanic 3.6 13
Y1086 4.8 58 22
{1887 50 8.3 1.8 Incidence data from the 12 SEER aress San Franciaco, Connecticut,
1088 48 5.8 15 Detroit, Haweii, Jowa, Now Mexico, Seattle, Utah, Atlanta, San Jose-
1989 5.5 a7 22 Montoroy, Los Angelss and Alaska Native Regmry, Hispanic and non-
1950 5.1 6.9 2.1 Hispanic not mutually exclusive from whits, black, Asian/Pacific Islander
1991 5.1 62 21 and American Indien/Alaska natives, and Hispanic and nonHispanic inci-
{1892 8.2 6.4 1.8 dence data do not include Detrolt, Hawaii and Alaska Native Registry
1993 5.1 8.4 1.6 (source; SEER Program [www.seer.cancer.gov] SEER*Stat Databasa: lﬁx
1994 55 6.7 21 dence-SEER 9 Regs Public Use, November 2004 Sub [1673-2002),
1996 46 68 1.8 tional Cancer Institute, DCCPS, Surveillancs Rescarch Cancer
1986 52 [:X3 17 Statistics Branth, relensed April 2005, based on the November 2004 sab-
1997 54 65 24 mission).
1988 5.6 71 16 * Significantly different fram zero {p <0.05).
1998 54 4.8 18
2000 8.7 7.1 2.0
2003 54 8.7 2.0
19972001 5.5 69 20 sented an average of 56% of the cases under study from a low
SEER 9  areas, retes per moooo and age adjusted 10 the 2000 standurd | . of 51% in Hispanic-American men to a high of 70% in Jap-
tion ?m'sm l(z:m SF.EI:l grng:n Pm:;w? “anese-American men. Of the NSGCT subtypes mixed germ
cancer. Dttabm neidence-SEE! e,
Novembe 7004 S [1973-2002, National Cancr Ittt DOCPS, Survl cell {mean 22%, range 14% to 20%) waa the most common,
Innce Research Progrom, Cancer Statistics Branch, released April 2005, based followed by embryonal {mean 16%, range 9% to 17%) and
on the November 2004 submission). then teratoma (mean 3%, range 0% to 5%), and finally cho-

Hutnlogy SEER data on 1973 to 1998 demonatrated that

and have disti
patterns in white and b]aek racial  groups (ﬂg. 2).® For white
men the incid of d, while the inci-

dence of NSGCT decreased. In addition, the ratio of semi-
noma to nonseminoma in white men changed from 60/60 in
1973 to 1978, to 60/40 in 1994 to 1998, In black men seml-
noma also showed a inued increasing inci

with an overall decrease in NSGCT. Moreover, the semmoma-
ta-nonseminoma ratio in black men increased from 80/40 to
70/30. Bigge and Schwartz evaluated the relationships be-

tween histology and ity in their tion of 16,086
cases from the SEER database (table 3).% Semi repre-
1®* Birh Year
18 -
g . —_—
g, ——
3
i 19
"y
N -
AL
i -
L)
s -
% L D
(Y o el
ot 0308 1044 1B BN AW VX WM O BG DI BN DM

Age @ Digsais

Fe. 1. Tesncular cancer rates by birth cohort vs patient age at
dingnosis.*

rioeareinoma and yolk sac (mean 1% each, range 0% to 3%
and 0% to 2%, respectively). This order of histological fre-
quency {mixed, embryonal, teratoma, choriocarcinoma and

s -+ White TGCT

o0 White Seminoma
- 2White Nenseminoma

Black TGCT
—/
~ ¢ Black Seminoma

_mBlack Nonseminoma

82

[ e e -

1970 1960 1890 2000
Year

FiG. 2. Incidence of testicular germ cell tumors (TGCT) in SEER
Program from 1873 to 1978 and 1994 to 1998 by patient race/
ethnicity and tumor type.
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2032 TESTIS CANCER
TaBLE 3. Characteristics of patients with testicular cancer by age and racelethricity
No. No. Native Ne.
NonHispanic Ne. American lo. No. Nu. No. Hispanic
White (%} Black (%) (%} Chincse (%) Jopanese (%)  Filipino (%)  Hawaiian (%}  White (%} Totat (%}
All 13,022 328 89 129 Mt 60 M 1,322 10,086
Diagnosis age:
15-19 598 (B 13 4 6 N 1 2 {0 iy 6 (6) 107 (&) 345
20-29 4572(33) 101(31) 4348 4132} 3928} 274463 42(45} 57544} 5,443 {34}
3039 5.185(37) 13742 25 (29} 50 (a9 L0040} 1842 33(35) 426132} 5,015¢373
4049 2,354 {17} 55417} 1611 26 (19} 2820} (13 8 (9) 15011 2.638(16y
50-59 787 {6} 13 (4 bR 10 &) 6 (& 2 {3 3 & 41 (3 845 (563
60 or Oider 446 (3} to 2 (2) 2 @) 8 {4) 3 &) 2 {2) 20 ( 491 (3}

Diaguosis stage:

Localized 9,084 (66) 202(81) 81(5T) 98 (76) 100(71) 43(72) 47¢50) 841 (64) 10,468 (65)
Regional 2,898 (21) 86(20) 13115) 16(12) 2/ {L8) 104 22{23} 24819 3.295{21)
Distant 1,640{12} 8316} 21027 12 {9 18411 6¢10} 25(27) 21318} 1,988 (12)
Unstaged 302 (2 9 ¥ F IRt 3@ 1 i@ 0 20 (2} ar @2

Hiatolagy:

Seminoma 1.719(58) 19760} 47 (53) 84{65) 9970} 39466} 4952} &78(51) 6,972{56)
NSGCT 6,995 (43} 119436} 40{45) 39{30) 4230} 2033 44047 636 {48} 6,804 (43}
Embryonical 2318417} 33(10) 1203 16¢12) 12 {9 810} 1607 182(14) 2,504 (16)
Yolk sae 18 1y 3 1 0 0 2 (2 ML 138 (1)
Teratoma 47 B 8 (2 4 ) 3@ E (4} 0 5 (5) 50 (4} 533 (3
Choriaca 124 (1 742 3 3 (2 0 0 14 11 (B 9
Mixed germ ccit 2,988(21} 68¢21} 2022y 1814 25{18) Han 2021 7829 3,531(22)
Nongerm celt 146 (1} 13 (1) 2 {2 6 {5) 0 1D 11 8 {1) 180 (1)
Reprinted with permission from Springer Science and Business Media.®

yolk gac} was found across all ethnic groups. Black, Native
American, Hawaiian-American and Hispanic patients with
testis cancer were more likely than white patients ta have
more aggressive NSGCT.

Stage. NCDB data from 1986 to 1991 indicated that the pro-
portion of tumors presenting as stage I remained relatively
stable at approximately 65%, whereas the percent of stage I
and ITI tumors decreased from 12.9% ta 8.1% and 8.9% to 6.7%,
respectively (table 4). Stage IV tumors increased from 14% to
22% during the same period. The stage distribution of men in
the SEER database from 1995 to 2000 showed 70% had local-
ized disease, 18% had regional spread, 10% had distant spread
and 1% had unstaged disease. White men were mare likely to
present with localized disease than were black men (71% vs

63%), who conversely were more likely to have metastatic
disease (20% vs 18% and 16% va 10% for regional and distant
spread, respectively). Biggs and Schwartz evaluated the rela-
tionships between stage and ethnicity in the SEER database
and found that an average of 85% of patients presented with
localized disease, which is similar to findings in the NCDB
data.® However, black, Native American, Hawaiian-American
and Hispanic patients with testis cancer were more likely than
white men to be diagnosed with late stage disease, Overall 21%
of men p ted with regicnal t and 12% presentad
with distant metastases.

Survival and Mortality
Survival. According to the SEER database from 1974 to
the current B-year survival rates increased successively, at-

‘TABLE 4. Testicular tumor characteristics’

No, 1085-1988 (%)

No. 1080-1081 (%) Ne. 1995-1998 (%}

Anatomical site:
Undescended Lestis 39 an 138 24 180 (21}
nded teatis 56 Q.5 278 (4.9} 2,187 {29.3}
Testis NOS 2,185 {85.8) 5261 (921 5,105 (63.5)
Totals 2,280(100.0} 8,877 ¢100.0) 7.452(100.0}
Histology;
Seminoma NOS 1219 (3.6 8,028 (53.4) 4,171 (56,0}
Spermatocytic scminoma (06 31 (0.6) 40 (0.5)
Embryonal Ca 430 (18.9) 846 (158.4) 853 (i1.4)
Malignant teratoma 373 (16.4) 1,200 (21.2) 1,659 (22.3)
Chorioea 18 B2 210 a7 84 15
Nongerm cell tumors 118 (5.2} 322 5D 637 (7.2)
Unspecified 8 (0.4} 6 (0.1} 8 {0.1)
Totals 2,280 (100.0} 5,677 {100,0) 7,452 (100.0)
AJCC stage:*
1 719 84.2) 3,141 (85.0) 4,800 (73.4)
n 166 (12.9) 298 (6.1} 1,107 <16.9)
m 108 (8.9 324 (6.7 633 O.D
v 170 {14.0% 1,063 (22.1} Not available
Subtotal 1.213{100.0} 4,829(100.0} 8,540(100.0}
Usknown 1067 (46.8) B48 (14.9) 912 (1223
Totals 2,280 (100.0} 6,677 (100.0} 7,452 {100.0}

» Accarding to the AJCC Manual for Staging of Cancer, 2nd (1885 to 1986), 3rd (1960 to 1981) and 4th (1905 to 1896} editions,
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" TaBLE . Five-year relative survival for lar cancer by lethnicity, di is year, stage and age

All Males White Males Black Males

i Younger Younger Younger

» Al Than 60 B0 or Older Al Than 50 50 ar Older AR Than 50

Diagnasis yr:

;- 1960-1863 Not available  Not available  Not available 63.0 Not available Mot available  Not available  Not availoble
1970-1973 Not available  Not available  Not available  72.0 Not available  Not avnilable  Not available  Not availzble
19741976 .7 78.1 828 78.8 833 75.9* —

;. 1977-1979 87.5 886 771 87.9 80.0 78.1 66.2* o

, 19801982 819 81.8 1.8 92,3 820 22.7 82,7 89.2*

’ 1983-1885 91.0 91.8 823 81.3 52.3 B80.7 87.9% 84,3
1686-1938 95.2 96.3 935 85.7 95.7 95.8 844 — —
1989-1991 854 956 9.8 85.9 958 48 89.8* 93.6*
19921904 85.4 95.7 80.4 956 859 60.1 B5.2* B845¢
1996-2000 95.9¢ 864t 883 956.21 96.71 89.4 BT.3 80.4

1985-2000 All sragea: 5.9 984 843 95.2 96.7 89.4 87.3 204

, Localized 9.4 9.4 7.0 99.4 9.4 97.6 96.5¢ 83.6
Regional 95.9 96.4 89.9* 96.1 86.6 80.6* Not available  Not availablu
Distant 7.8 75.3 38.7* 3.1 6.6 39.5* Not available  Not available

. Unstaged 89.1 1.6 Net availsble  00.2 93.0 Not available  Not available  Not svailgble

19952000 Diagnoais age: ’
Younger than 45 6.5 Not availnble  Not available  96.7 Not available  Not available  Net available  Not available
4654 B4.5 Not gvailable  Not availoble  95.3 Not available  Not avajlable  Net avajlable  Not availnble
55-64 87.2 Not availoble  Not available  87.9 Not available  Not available  Not aveiloble  Not availnblo
65-T4 4.2 Not nvoilable  Notavailable  769*  Not availnble  Not available  Not available  Not availablo
75 ar Older - Not available  Not available - Not availoble  Net available  Not availoble  Nat availnbie
Younger than 65 6.1 Not available  Not available  98.4 Not available  Not aveilable  Not availoble  Not available
85 or Older 7.8 Not available  Not available  77.6°  Not available  Not available  Not availablo  Not available

Rales for 1960 Lo ls’labased on Bond Ruults dota from a nenes of honpllnl mgutnus nnd 1 population based registry, and rates for 1874 o 2000 from SEER

8 nreas based on data bass erto Rico, Utah, lowa, Hawaii, Atlanta, Detroit, Saattly-Pugst Scund and

San Fransisco-Oakland, on pnthml followup into 2001 wilh no nvnilnbln data ori black males 50 years or oldor (source: SEER {wrww.acer.cancer.gov}

SEER*Stat Databose: Incidence-SEER 9 Regs Public Use, November 20604 Sub 11973-2002), Nationa} Cancer Institute, DCCPS, Surveilance Research

Program, Cancer Statistics Branch, nlmud April 2005, based on the Nevember 2004 submissicn).

* Survival rate SE between 5% and 10%.
1 Statistically significant vs 1974 o 1976 {p <0.05).

taining the current level of 95.9%. Table 5 shows 5-year
relative survival rates by race, year of diagnosis, stage and
age from the SEER database. Black men with testis cancer
experienced a 5% decrease in survival rates between 1383
and 1991, and 1992 and 1994 from 89.8% to 85.2%. However,
this was a tlemporary downturn and in the 1995 to 2000 data
set the survival of black men incrensed to 87.3%. Survival
rates are best for patients who present with localized dis-
ease. When stratified by stage at presentation, men ding-
nosed hetween 1995 and 2000 with localized disease had a
survival rate of 99.4% compared with 95.9% and 71.8% for
regional and distant disense, respectively. Men diagnosed at
a younger age also had better survival rates. In the 1995 to
2000 cohort men younger than 50 years had a 5-year relative
survival rate of 96.4% compared with 88.3% for men older
than 60 years. Finaily, men diagnosed more recently had
better survival rates. A man diagnosed in 1985 lmd a 95, 9%
chance of 5-year survival, while the rate for a man d

Chnngeu in ’l\-entment Approacheu

of d rela-
tively consnstenl. in the last decade. Apprnxlmately 5% of
patients in the NCDB underwent radiotherapy after radical
orchiectomy.” However, a growing proporiion of patients
with clinical stage I disease werc being treated initially with
surgery alone, representing an increase from 15.8% in 1985
to 1986, 1o 21% in 1995 to 1996, presumptively followed
thereafter with surveillance.® The use of surgery and radi-
ation remained stable at 76% in 1985 to 1986 and 74% in
1995 to 1996 during the period studied. As expected, the use
of LND in seminoma was rarc at 0.6%. Chemotherapy is
b ing the d t for advanced seminoma

J trent

‘TABLE 6. Age adjusted death rotes for testiculor cancer in 1997
to 2001 by racelethnicity

in 1974 was 78.7%. Men with seminoma had better s;rvxval
rates than those with NSGCT. The 5-year survival rate for
seminoma was 97.9% and that for NSGCT was 96.5%.

Mortality. Testis tumors are exceedingly curable and mor-
tality is low. SEER data on 1997 to 2001 placed the age
adjusted denth rate from testia eancer for Ameriean men at
0.3/100,800 {table 6}, The overall death roto from testicular
germ cell tumors decreased by 71% between 1975 and 2001
from 0.7/100,000 to 0.2/100,000. During this period the
death rate decreased from 0.8/100,000 to 0.3/100,000 for
white men and from 0.4/100,000 to ©.2/100,000 for black

en, These findings indicate that white males have a higher
lifetime risk of dying from testis cancer than black males
0.02% vs 0.01%).

1997~2001 18922001

Race/Ethnicity  Rate/100,000 Populstion  Annua! % Change Trend
Al 03 ~13
White: 0.3 -14

Hispanic 0.2 ~4.0

NonHispanic 0.3 -08
Black 02 23
Hisponic 02 -39

Data from public use filo provided by the National Center for Health
Statistics, Hixpanic ond nopHispanic data not mutually exclusive from
Whites, Blacks, Asian/Pacifie Islandors, and American Indians/Alaska po-
tives data, Hispanic ond nonHispunic incidence data do not include Detroit,
Hawnii and Alaska Nntive Registry, and no available dota on Asian/Tacific
Islandor or North American native/Aluska native (source: SEER Progrom
fwww.soar.cancer.gov] SEER*Stat Database: Incidenco-SEER 9 Rogs Pub-
lic Use, November 2004 Sub {1973-2002). National Cancer Instituio,
DCCPS, Surveillonce Research Program, Cancer Statistics Branch, re-
leased April 2005, bused on the November 2004 submission).
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after orchiectomy. Its rate of use increased from 25.7% in
1985 to_1986, to 51.5% in 1995 to 1998, Consequently the
‘rate of use of radiotherapy for higher stage disense de-
creased from 43.3% in 1985 to 1986, to 27.2% in 1995 to
1996.% These results may reflect in part the inereasing use of
single dose carboplatin for stage I semi

NSGCT. For patients with early stage NSGCT NCDB data
revealed an increase in the use of surgery as a single mo-
dality therapy from €9.8% in 1985 to 1986, to 75% in 1995 to
1996. While the use of retroperitoneal LND increased from
12.6% in 1985 to 1986, to 17.6% in 1996 to 1996, so did
orchiectomy as single therapy from 18.3% in 1985 to 1986, to
45% in 1995 to 1996, again reflecting the use of surveillance
as primary treat. t, followed by ge therapy if neces-
sary.® The rate of use of chemotherapy for early disease
remained relatively stable at 24%. However, its rate of use
for advanced NSGCT increased from 75% in 1985 to 1986, to
87% in 1995 to 1996 (table 7).°

Trends in Health Care Resources and Use
Inpatient care. Patients with testis cancer may require
inpatient hospitalization for surgery, chemotherapy or any

TESTIS CANCER

of the potential side effects of either treatment. Orchiectamy
rarely requires hospitalization, According to HCUP the rate
of national inpatient hospitalizations for testia cancer as a
primary diagnesis was 1.8/100,000 (2,230 admissions) in
1994 and 1.4/100,000 (1,907) in 2000 (table 8). The age
adjusted hospitalization rate decreased slightly for white
men and increased slightly for Hispanic men. No HCUP
data were available on black men with testis cancer.
Hospitalization rates were highest in the 25 to 34-year-
old age group, foilowed by the 18 to 24, 35 to 44 and 45 to
54-year-old groups, reflecting the nge distribution of men
with testis cancer, Little geographic variation existed except
in the Northeast, where hospitalization rates were almost
double those of all other regions in 1994. Admission rates
were highest in urban areas, most likely reflecting the treat-
ment of many patients with testis cancer at tertiary care
centers of excell for surgery and chemotherapy.

Outpatient care. An individual with testis cancer may be
seen in the outpatient setting during diagnosis, treatment
and followup. This includes initial evaluation before and
after orchiectomy, before and after any secondary surgeries,

during radiation and chomotherapy, and during surveil-

TABLE 7. Tr dality by histols [ disease type and testicular cancer stage’
1985-1968 18801091 1995-1886
Early Advanced * Early Advanced Early Advanced
Seminoma

Surgery aloge:

Testicle excision without LND 4.7 14 139 33 18.8 44

‘Testicle excision with LND 37 14 1o 14 06 07

Orchiectomy NOS 35 23 a8 07 a5 L

Surgery NOS 3.9 0.0 05 0.0 0 02
Surgery + radiation:

Testicle excision witheut LND 26.3 18D 574 166 61.2 204

‘Testicle excision with LND 120 8.1 22 2.6 1.7 12

Orchiectomy NOS 11.2 9.5 124 58 1t 48

Surgery NOS 209 68 11 i1 13 a7
Surgery + chemotherapy:

‘Teaticle excision without LND 05 108 17 301 12 84

‘Teaticle excigion with LND 0.5 5.4 03 4.3 0. 4.1

Orchiectomy NOS 0B 27 08 a7 0.6 7.3

Surgery NOS 0.5 6.8 0.1 2.8 0o Lr
Other treatment modalities 6.7 218 4.0 221 18 13.8
Ho treatment indicated 07 41 (B3 1.4 05 05

Totals 100 100 100 100 100 100
No. cases 593 ™ 2793 276 3391 41t

NSGCT

Slém alone:

Testicle exelsion without LND 183 27 362 2.8 453 69

Teatiele excision with LND 126 16 214 a2 176 38

Orchiectomy NOS 133 2.1 8.2 EA a5 1.8

Surgery NOS 256 53 24 13 24 08
Surgery + radiation:

Testicle exclsion without LND o1 0.0 0.4 0.1 08 0.1

Testicle excision with LND 03 0.0 [ L] 00 0.1 00

Orchiectomy NOS 03 0.0 0.} 0.0 01 0.0

Surgery NOS 03 0.0 0.0 a1 0.0 0.0
Surgery + chemothers;

Toaticle excision without LND 54 283 136 8.4 16.0 466

Testicla excision with LND 5.8 144 65 208 28 179

Orchiectomy NOS 43 139 8.2 104 39 121

Surgery NOS 6.0 18,7 1.2 70 0.5 s
Qthee treatment. modalities 17 18 4.0 134 i8 85
No treatmant indicated 3.3 11 0.9 08 0.5 04

Totals 100 100 160 100 100 100
No. cases 201 167 207 719 1542 827
hrh—rhsg:o&sggxﬁ;:;azé&nd 1, I:JBO nlsﬁl AdJCC nm& 1t it and 1095:: 1908 Mcﬁ!‘mmﬂ Tand Il NIA.;E‘I advanced--1985 to 1988 AJCC
stagea 0 stage IV, and 1985 to 1988 C atages 11 (N2 or higher) and II{ according to the C Manual for St Cancer,
2nd (1985 to 1986), 3rd (1960 to 1991) and 4th (1995 to 1906} editiona, gher ™ for Staging of




257

TESTIS CANCER 2035
TasLE 8. Inpatien? hospital stays for testicular cancer o8 primary diagnosis
1984 1898 1998 2000
Age Age
Rate Adjusted Rate Adjusted Rate Adjusted Rate Adjusted
Count {95% CI) Rote Count  (35% Ch Rate Count (95% CD Rale Count (95% CD Rate
Totals 2,230 1.8(16-20) 18 1,890 1.5{1.3-1.T) 15 1,993 1.5{0.8-2.2) 15 1,807 1.4{1.2-1.6} 14
Age:®
o 18-24 407 3.3{24-4.2) 296 24{L7-3.1} 44 33(15-6.1) 396 30(22-38)
E 26-34 951  4.7(3.8-6.8) T 39314 732 3.8(2.0-5.6) 647 35(2.84.3)
3544 561 2.8(23-3.4 483 2.3(1.8-2.8) 522 24{1.4-3.41 853 26(2.0-3.1)
45-54 158 1.100.7-1.8 1 t t 1 151 0.8(0.5-1.2)
55-64 t 1 t t 1 1 t t
Raecfethnicity:
White 1526 1.7(14-1.9) 1N 1,221 13(1L1-15) 13 1333 14(06-2.2) 15 1,027 L1(0.8-13) 11
Hisponic 176 1.4(08-18) 1.1 138 1.0€D.5-1.4) 058 t t 11 288 1.8(1.0-2.5) 15
Region:
Midwast 489 17(12-2.1) 17 477 18(1.2-2.0) 16 g 1L140.7-1.63 1.2 882 1.3{0.8-1.8) 13
Northeast 686 2.8(2.1-3.5) 2.8 345 14(0.5-18} 14 t ¥ a0 34 14(L0-LB) 14
South 379.0 L4€L1-L7) 4 810 34(1.1-1D 14 455 1.040.8-1.2) 1.0 576 12(0.6-1.6) 1.2
West 475 L7432 L7 458 16(1.0-2.1) 15 43 1.541.0-2.0} 14 806 2.0{1.4-26) 2.?
Metropotitan
statistical area:
Rural 188 06(0.4-0.8) D& 187 0.8{04-0.9) 07 1 t t 14 0.7{0.4-0.9) 0.7
Urban 2,034 2.2(19-2.5) 22 1,685 1.7{1.4-20) 7 1863 1.8(1.0-2.7 1.8 1,718 18(1.4-1.9) 16
Rate per 100,000 bosed on 1994, 1996, 1998 and 2000 population cetimates from CPS, CPS Utilities, Unicon Research Corp., for relovant demographic
categories of male civilian noninstitutionalized pepulation in the United States, age odjusted rate adjusted to the United States Consus derived age
distribution of the year under analysis and individunals of other races, and with missing or unavailable race and ethnicity, and missing metropolitan statisticnl
area included in the total {rounts may not sum to lota} due ta rounding) {source: HCUP Nativnwide Inpatient Sample, 1954, 1996, 1988 and 2000).
* Values for younger than 18, and 65 ta B5 yeors or older do not meet roliability or precision standard.
1 Value does not meet roliability or precision standard. .

1ance for recurrence. Emergency room visits are exceedingly
rare and consequently there is insufficient informatlion on
which to base any conclusions.

Physician office visits. In Conters for Medicare and Med-
ienid Services datn for 1892, 1995, 1998 and 2001 physician
office visit rates increased significantly from 1392 to 1998
and then remained stable for men younger than 65 years
{table 9). For men older than 65 years the nge adjusted rate
varicd minimally from 1992 to 2001. Variability was seen
across geographic regions and racial/cthnic strata. Greater
reliance on outpatient care resulted not surprisingly in in-
creased physician officc visits, corresponding to the decrease
in inpatient hospitalizations (table 8). Data on physician
office visits by black and Hispanic men are difficult to inter-
pret due to small sample size, and low counts preclude
drawing firm conclusions regarding trends. Howcver, for
black men the raies of physicion office visits decrcased
steadily from 1992 to 2001 (with an exception in 1998) with
an overall ultimate decrease of 50%. A similar trend was
seen in Hispanic men, for whom the number of physician
office visits almost tripled from 1995 to 1998 and then sub-
sequently decreased by 40%.

Hospital outpatient visits, In Centers for Medicare and
Medicaid Services data on 1992, 1995, 1998 and 2001 age
adjusted outpaticnt hospita} visit rates decreased consis-
tently from 1992 to 1998 before rebounding slightiy in 2001
for an overall 48% decrcase (table 10). The decrease was
most notable in men younger than 65 years {an 88% de-
crease). Outpatient visits from 1992 to 2001 decreased by
83% in the Midwest and Northeast, by 68% in the West and
by 45% in the South. A decrease would be expected for men
on surveillance and outpatient chematherapy because these
treatments are commonly performed in physician offices. In
fact, table 11 shows that inpaticnt chemothorapy is decreas-

ing. From 1984 to 2000 the rate of inpatient chemotherapy
infusions decreased by 33%.

Economic Impaet

According to data from tho Ingenix data set for 2002 the esti-
mated annual expenditure for privately insured individuals
between ages 18 and 54 years with claims corresponding to o
dingnosis of Lestis cancer was $9,953 (table 12). Of this amount
$8,816 were for medical costs and $1,137 were for prescription
medications. The annual expenditure for males 18 to 54 years
old without a claim for lestis cancer was $3,717. The difference
of $6,236 after controlling for differences in age distribution,
median houschokd income, health insurance type and 28 co-
morbid conditions may be attributable to expenditures directly
or indirectly related to testis cancer.

Men 45 10 54 years old had the highest annual expendi-
ture at $7,343, although sample sizes were small {table 12).
Moreover, this age group had an incrense in medication
costs, which were 70% greater than the mean medication
costs for all age groups. This may reflect a greater use of
chemotherapy in the older patient population, and a greater
reliance on surgery and/or observation in younger patients.
‘When stratified by region, costs were fairly consistent and
they generally correlated with expenditures of men without
testis cancer (table 12).

National estimates of annual medical expenditures
placed the total cost of trealing testis cancer at $21.8 million
in 2000 cxclusive of medications, represcnting a 10% in-
crease over the total in 1994 {table 13). Between 1994 and
2000 the percent of total costs attributable to hospital out-
patient costs remained stable at 7.7% to 8.7%, the percent of
ambulatory surgery costs remained stable at 14.9% to 16.8%
and inpatient costs decrensed slightly from 77.4% to 74.6%.
This reflects the trend of care being transferred to the office
and outpatient settings.




258

TESTIS CANCER

2036

(1002 P £66T ‘9661 ‘2661 ‘sald 3mnuding
PUY JOLLIBY) 349 ‘SU9ALGS PLEdIpalY PUW BICNEAJY L0} £IPIII]) MNCT) (WONINTD IRl poyasdrmut aq v?o&- 009 ey e FIUnc) (8307 B4 U3 PePRPUY koel IS0 pUY “HOITS P 25R1 AMATN ‘BI0R JOY0 Ju

SIUNPIAIPUY PUE AMEUSD) §31NS PAIU() DO0T Y} 01 Psnipe oy prsnlpe afe e Ay} UF PLTHYaULG SIRIPA S[EE 000" 00T +9d 211 *FIN[RA 38 IALLIR 0f §Z Aq PRI S1UM00 pargBomary
€2 TIeS1) €2 08S 122 {(ro8e)15  OVI'L SL (08-19)99  6zg'1 [ {82-11)81 or 2
14 (15-98) vb  Or97 (14 (5STIOF  08Y e (S-62)9E 086’1 i (26-03) 8¢ 09’1 qinog
1] (L) 19 08L'1 -4 {65-07)0E 0B 9z (stsgs 088 . €LY ¥y 00L' YIRION
e (17} 98 0l oy (805168 OWF'L e 98I 00L'T 9z og-e1 5T 098 .!:u_unu

ao!
ozt (982-00) 021 O a [ OlqF[UAS 10N HQU[EAU 0N S[qEUAS 0N SATEU TUILAMY YLON
% @349 & 0 ¥y {(ae-sU)er 031 (4 ®r000z  or S|qUIeAR 10N OqU[IOAR N O[qETEARE JoN sraodsr
0 o 0 O[qUINIAT JaN  SgE[eAE YN »z&.zs N Ty
ar (0z-Zp) 21 08 14 QS ¥E  OIE 91 €10 008 (] (€c-on T xoulg
24 {8v-48) cr  oz'g 144 Eree)ky  00r'g 41 998ty 00g'g o2 {9e-92) 18 evn.n oI
AqpraqeAIRy
[} [ 0 [ S9PIO 1o 86
0 [] 9510006y 0T 0 16796
@re-1z) e 091 [] ar1-62iss 081 {98119} 8TY o +6-08
(oB-g'®) 41 0% (LL~LT)Z9  OvE ©E-8TT 00T arz8) L [ 68-98
(#1908 741 (1e-L'6)0%  0f% 67-9'8)61 09T (sz89et 00% o8
(BT-61) 62 00l Zeb1)e 025 @52 W 0001 (EF-32) £ o 6L-9L
(le-e1) @ 03L (662)6€  GOZ'T (G081 089 (@Z-g6)91 0z% oL
(H-92) SE  OML (Le-gnoz 089 Or€2)LE  OMI L= T4 039 m?e.wwc
9% e 5 00 %4 (ZE-62)L2  030'¢ ® (95-92) 18 0¥’ £ T8 1T [0 d Jappo 1o g9 [230],
(L8~12) ¥8  081°C {66-12)98  028'Z (E8-8511L  OoWv'E {IL-Lr) 69 [cal 99 ww saBunok (wi0g,
{Gr9E) OF  O¥Z'9 {9r-9E1IF  OPE'S {H—9E)10F 080’9 (EE-6T) 6T ost'y spmol,
oy prenlpy {10 %58) wnoy  muy pHSlpy (1D %S6)  WMeQ e PuMpY (1D mEE) WMo ey pusnfpv (1D %98) Jomo)y
ary ey ady oy afty ey a8y awy
1002 8661 9661 2861
sisoump Limupd £ 122uBI 10] Yym sapm] PO £q s13810 onijo worNERYq G TAVY,




259

2087

TESTIS CANCER

“(E00Z PP 8661 *9661 ‘2661 's0ild 1uaneding pue Jamey
%Q ‘S30AIDG PIIPAJY PUR BIEPAJY 10) WiMjuS)) SAALNOR) (LORNES (M PNaIdIv|ul og PINOYE (g UL HE3] BIUNC3) [FI0Y AP U] PpR[OU) UOLEAL JaL30 pun ‘AUNNNY PUD BIBI LAOUNUN *FEEL JFYIC JO SONPIAIPUE

puw sUNUR) BNUIS PAIU[] 000Z O3 ) PIN(pe smEl patsnipr ado ‘wnjene Iy 3Wes Y Ul BSLIVIIYNNAG BIIIIPA}Y S[OT 000°00] 45d MBI “EIN[EA 18 IALUR 03 OF Aq Paldninw sunce paydissar)
34 weoner 021 L @1-zzZzL 09l ¥5 €6-0DTS  OZK 51 (€T-LB) 9L o8E 5]
1z werors  ogy 31 B1-9'L) T 029 51 €005 08 o @S 00z Yyinog
LT we-TOLT 08 6T (LUS-T0 6T DY L9 eenLS 081 91 €z-11) L1 oy WoAYUON
(44 wsenze 03t & (Ie-21)6Y DRI o1 G199 11 oW 61 (Sz-T1) 81 089 wosp
uowday
[ [ [ SIQEIVAV JON  AQEIIUAT 0N AIqU[IBAR 0N SAHEU UL YLON
€5 ®IONEY 02 o Tl 98 031 ] (08-0'0) Ol 02 a|quear 10N 9IqE{tuaU 30N alquieas JoN apedsty
00 0 st €00 ST 0% 0 AQU[IUAY 10N S[QUYMAE JON  BIQUIIUA 0N vuey
T wWeonry 09 ST 009y 08 v1 €roort o 91 I 0081 oz peig
62 @ronsT 08t L (geTHdL 006 [ (TL-6EIL'S Ok €t (9t-on £1 099"t Y
ARruiagory
0 [ [} [ 3P0 J0 86
0 0 [ [ 16756
0 [ 0 [ v6-06
o [ 0 [ 6958
o 0 oyt 0z @170 19 o8 808
WITOEL 08 95009T D9 (@SU09T 09 Q-ZTTL 091 ELSL
ZTronet 08 10010  0F @Z00TT Oy (SL-TDEY ovt yLOL
aTgrore o3 CrroyYz 08 wioenLr o8t TNz oot %.»ww.«
1 SEe-0NTT 08¢ vt STYOYT 091 vz @®@EEDYL 00C 147 sy o8y 29p(o Ju g5 [mIeL,
@e-0TIES 00T W61 97 006 az-ge) T 029 (25-78) oY 0ze'L 59 ue sadunad [R0),
@TrED0E  oor ©6yDEL  090'Y wrreys o 5198 2t 008'T @0y,
ey pnsnlpy (1D %S6)  Wno) Mg pasnlpy (I %96 UMD oW PAWRlPY (IO %66)  Wnon  amp pasnipy (10 %86) uno)
afy oy ady 0oy ay oyey ady nvy
1008 2661 S661 2861
staoufotp Qoud sD 120UDO JOINDNISI) Yi1m 8ILID) q Q0PI A4 E11F1A JUD jondsoff 1 F1AvL




260

2038

TESTIS CANCER

TABLE 11, Chemotherapy during inpatient hospital stuys for
testicular cancer as primary diagnosis rate

Rate/100,000
Population  Rate/100,000 Visita for
Caunt. (95% C1) Condition {95% CI)
1954
Total 2,230 1.8(1.6-2.0)
Chemothernpy 384 0.3(0.2-0.4) 18,323 {11,883~20,807)
1996:
1,890 L3(L3-1.D
Chemotherapy 298 0.2¢0.2-0.33 16,787 (11,376-20,159)
1998;
Total 1,993 1.5(0.9-2.2)
Chematherapy 336 03(0.2-0.3) 16,859 {11,139-22,529)
2000:
Total 1807 1.4(1.2-1.8)
Chemotherapy 285 0.2(0.2-0.3) 15,409 (10,388-20,556)

Rule per 100,000 based on 1994 to 2000 population estimates from CPS,
CPS Utilities, Unicon Research Corp., for relevant demographic colegorien
of male civilian noninstilutionalized population in tho United States and
rate per 100,000 male visita for testicular cancer in HCUP National Inpa-
tient Sample, 1994 ta 2000 {source: HCUP Naotionwide Inpatient Sample,
1994, 1896, 1398 and 2000),

Testis cancer is rare in prepubertal males. However,
data from the National Association of Children’s Hospi-
tals and Related Institutions database indicated that the
mean inpatient cost per child with testis cancer listed as
a primary diagnosis was $21,892 in 2001, representing a
2.3-fold increase over the cost in 1999 (table 14). In sum-
mary data from 1999 to 2001 increases in costs correlated
directly with increases in age. Males 11 years or older
with a primary diagnosis of testis cancer had costs that
were almost 3 times greater than thosc for patients 10
years or younger. This may be because older children
admitted Lo inpatient facilities had a higher proportion of
recurrent cancers involving more intensive care, while

were admitted for the initial cancer pro-

young
cedure.
Marketscan Health and Productivity Management
data on 1999 allowed assessment of the impact of a diag-
nosis of testis cancer on employment (table 16). Most men
with testis cancer were in the age range when they would
he enrolled in school or employed. Marketscan Health and
dataindicated that 16% of men with

teahs caneer missed work for treatment of the disease. An
average of 0.7 hours of work was missed for inpatient haspi-

L

‘TABLE 13. Testicular cancer expenditures by service site

$ Expenditures (%)

1,521,508 (1.7}
e 100§
2LITTULY

9

Hospital outpt
Physician oftice
Ambulataory surgery

Emergency ronm — 00
inpt 15,300472¢77.4
Tatut 19,763,756
Hospital autpt 1638854 (AT
Physivian aftice - (0.0
Ambulatory surgery 3,168,275 (10.9}
Emerguency room - 0.0}
tnpt 13,966,091 (T4.4)
Tnln! 18,772,020
998;
Hospnul outpt 1,740, 460 8. 4)
Physician office w40,
Ambulatory aurgory 3,365,113 (16. 2)
Emergency root - {0.0
Inpt 15,642,173 (75. 4)
qunl 20,747,745
2000:
ﬂusplul outpt 1,885,498 (a 1)
Physician office
Ambulatory surgery 3,615 539(!0 8)
Emergency room
Topt 16,214, 464 (74 ﬂ)
Tota} 21,745,500

Source: National Ambulatory and Medicol Care Survey, National Hospital
and Ambulatory Medical Care Survey, HCUP nnd Medical Expenditure
Panel Survey, 1994, 1996, 1996 and 2000.

talization and 7.7 hours were missed for outpatient visits.
Hence, the average iotal hours of work missed was 8.4. Thia
sugpests that most men with testis cancer were under surveil-
lance or underwent primary treatment before 1999, of which
either would result in only occasional followup visita to a_phy-
sician office,

DISCUSSION

Testis cancer is relatively uncommon, representing less
than 1% of all male malignancies. Still, it is currently the
most common cancer in men 20 to 34 years old. Although
the incidence of testis cancer in the United States contin-

TABLE 12 Estimated annual expenditures of privately insured employees with and without testicular cancer medical claim in 2002

Tenticular Ca (265,096 mon}

$ Annual Expenditurea/Pt Ages 1B-64 Without

$ Annuni Expenditures/PL Ages 18-64 With
Teaticular Ca (236 men}

Prescription Prescription
Medical Drugs Totata Medical Drugs Totale
Al
Age: 2,682 1,035 amnr 8816 1,137 9,953
18-34 1,288 654 1,942 6,905 675 7.780
3644 2,149 875 3,024 68,443 1,193 7,836
45-54 3,087 1211 4,278 0,680 1,841 11,821
Regian:
Midwest 2,684 1022 3,608 8,492 1,126 9,618
N 2,611 1,122 3733 8,580 1,232 9,812
South 2,747 560 3,718 0,029 1,057 10,086
West 2,920 1,068 3873 9,598 1,174 10,770

Primary beneficiaries 18 to 64 year old with employer provided insurance who were continuously enroliod in 2002, cstimated annual expenditures derived
from multvarlata mudels :nnhlled fnr age, mder. wnrl ll.n'.uu (metivdmhmd), median household income based on zip code, urban/rural residence and
d care,

di far 28 chronic disease conditions with

medizal and drug plan ch

predicted expenditures for agea 55 ta 84 yearn omitted due to umall sample size (source: Ingenix, 2002).

and binory i
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TABLE 14, Annual work loss of males treated for testicular cancer
No. Workers Av Hrs Work Absence (range)
{% misaing work) Tnpt COutpt Totals
Totals 45(16) 0.7(0-2.1) 1.7(0-18.6} 8.4(0-20.3)
Age:
18-28 &(0) 0 0 [}
30-38 16 (16) 2 0-6.3) 0.5¢(0-1.9) 2.8(0-7.1)
4049 1817 o 18 {0-48.6) 17.9(0-48.6)
50-84 (3¢ 0 1.8{0-6.5) 1.8{(0-6.6)
Regien:
Northeast 4(0) 0 0 0
North Central 16{13) L] 1.3(0-3.1) 13(0-3.1)
South a7 lB(D—&.E) 2.8{(0-8.5) 4.7(0-11.2)
West 5440 56 {0-198.3) 54.7 {0-198.3)
Unknown A0 o
lmﬁ\nduh 'nth an mpauent or nutpnl.nnt claim for testicular cancer and for whom absence data were collected, work loss bnled on reported aboences
dntes of each or Lhe date of the ient visit, and and outp ding shsences that
started or lhpped the day befvn or after a visit (source: Markelacan Health and Productivity Management, 1969).

ues to increase, the rate of increase is slowing. The rea-
gons for this are unknown, although there is speculation
that an increase in environmental endocrine disruptions
may have a role.® No formal testis cancer prevention
programs exist, so that there iz no obvious explanation for
this decrease. It is possible that the decrease is the indi-
rect result of changes in behavior that influence risk factors,

most specifically programs directed at preventing trauma and
at awareness of the hazards of maternal hormone exposure,
although to our knowledpge this has never been definitively
studied. Moreover, testis cancer is helng dmgnued at an ear-
lier age. This shift may reflect impi a
grenter emphasis on makmg young and adolescent boys more
aware of their health issues and the di tion of self-

7

of changes in underlying risk factors and etiological
causes, alterations in bxology, reﬁnements in histological

luation or ch in diag pr , including
coding practices.

White males have a higher lifotime rigk of dying from
testis cancer than black males (0.02% vs 0.01%). From
1992 to 2001 the annual mortality rate for white men
decreased by 1.3%. While the annual mortality rate for
black men was lower than that for white men, it increased
by 2.3% between 1992 and 2001. No clear explanation for
this divergence was apparent. It seoms unlikely that the
biology of testis cancer in black men has changed to make
it more deadly. However, it is plausible that changes in

i H , the lack of stage migration at
diagnosis casts doubt on the guccess of self-examination pro-

It has long been known that there is a disparity in the
incidence and prevalence of testis cancer between white
and black men in the United States. It is unclear whether
this represents a sampling bias or & true biological and
genetic difference. When changes in the incidence of tes-
ticular germ cell tumors in white and black men are
strutlﬁed by hmtologlcnl aubtypes‘ seminoma and non-

have di id patterns in
white and black racial groups.® The divergent tronds in
the incidencs of seminoma and NSGCT may be the resuit

factors, such as dict or environmental expo-
sure, could be worsening the p 1t is also possibi
that access to medical care or the treatment provided to
black men deteriorated during the decade under study. In
fact, 5-year relative survival rates for black men de-
creased between 1992 and 1994.

Biggs and Schwartz luated the relationship be-
tween survival and ethnicity in their examination of
16,086 cases from the SEER database between 1973 and
1995.% After multivariate analysis was performed to con-
trol for stage, histology and period of diagnosis black,
Native American, Filipino and Hawaiian men were found
to be at 2 to 3.5-fold greater risk for dying than nonHis-
panic white men. The risk of dying was 40% higher for

TABLE 15. Annual work loas of males treated for testicular cancer
Work Ab: ]
No. Workers Av Hrs Work Absence (range)
(% missing work) fopt Outpt Totals
Totals 45(16 0.7¢0-2.1) 7.7(0-19.5) 8.4(0-20.3)
Age:
18-20 50y L] ]
30-39 16(18) 2 (0-63 0.8(0-1.9) 28¢0-T.1)
4042 18U 18 (0-48.6) 17.8(0-48.8)
50-64 §an 0 1.8(0-8.5) 18(0-6.5)
Region:
Northeast 40) ] [ 0
North Central 1018 0 13(0-3.1) L3{0-3.1)
South 18017y 1.8¢(0-6.5) . 29(0-8.5) 4.740-11.2)
West (40} 0 55 0-198.3} 54‘7 {0-198.3)
Unknown 30 Q
lndmduab wn.h an mpuuent or vutpatient claim for testicular cancer and for whom absenco dats were collected, work loas based on reported absences
datesof each b or the date of the outpam-nt visit, and inpatient and outpationt including absences that
started or cwpped the day hufon or after a visit {source: k Health and Py 989).
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Hispanic than for nonHispanic men. The investigators
postulated that the observed disparities may reflect bio-
logical differences in the tumor, patient comorbidities or
differences for which race is a proxy, including social,
cconomic and health i statug; treat options
and uptake, health care access and use, and environment,
cultural and lifestyle factors.

Survival rates are best for patients who present with
localized disease. From 1985 to 1991 the proportion of
tumors presenting as stage I remained relatively stable,
while the percent of stage I and I1I tumors decreased and
stage IV tumors increased. This is an unexpected finding.
With increased physician and p t education and
awareness as well as self-examination programs one
would expect stage migration, that is an increasing per-
cent of localized tumors (stage I} coupled with decreasing
rates of disseminated disease (stages II-1V), Several fac-
tors may explain these findings. Almost half of the pa-
tients in the NCDB had an unknown stage and this rate
decreased to 12.2% by 1995 to 1996. In addition, consid.
erable changes in staging practices occurred during the 11
years of data acquisition, However, when NCDB data
were further divided into early and ad 1 di

TESTIS CANCER

unwillingness of physicians to use surveillance or outpa-
lient chemotherapy for minority populations because of
concerns nbout compliance or other factors. In addition, it
is possible that nonwhite men are more comfortnble re-
ceiving more aggressive, definitive and/or inpatient care,
and they elect agai pati tri Lastly, per-
haps nenwhite men are presenting with more aggressive
tumars that require g s of in-hospital care
and are associated with worse survival outcomes. What-
ever the reason, this disparity requires further study.

White men experienced a 78% decrecase in outpatient
hospital visits. A decrease would be expected for men on
surveillance and outpatient chemotherapy because these
treatments are commonly performed in physician offices.
Our data confirmed that inpatient chemotherapy is de-
creasing. From 1994 ta 2000 the rate of inpatient chemo-
therapy infusions decreased by 33%.

Although inpatient hospitalization d d, there was
an increase in outpatient hospital visits by black men. Such
an increase in hospital outpatient visits would also be ex-
pected if there was an increase in the number of men receiv-
ing rad apy. Hence, when data on outpatient hospital

there still appeared to be little change in stage diatribu-
tion with time. These data confirm that more seminomas
than NSGCTSs are discovered earlier in the disease course.
Interestingly in the SEER analysis men of Asian ancestry
{China, Japan and the Philippines) had the highest inci-

visits were bined with the i ient hospital and physi-

cian office visit data pr d, one could poatulate that

white patients with testis cancer are receiving increasing

surveillance and in-office chemotherapy treatments,
v

hit

dence of localized disease, wherecas Hawaiian men, who
share some genetic heritage with this population, had the
jowest incidence. This may reflect access to health care on
the Hawaiian Islands as well as dictary and other envi-
ronmental factors.

Men with seminomas have better survival rates than
those with NSGCT. Although this may represent a differ-
ence in tumor biology and behavior between the 2 types of
testis cancer, it may also result from the finding that men
with seminoma generally present at an earlier stage.

Overall hospitalization rates for men with testis cancer
decreased. This may reflect changes in treatment para-
digms, including 1} imp: d aurgical techni 2} trends
among surgeons to shorten postoperative hospital stay, 3)
outpatient orchiectomy, 4) decreases in the number of
chematherapy cycles as primary treatment and the forgo-
ing of some as adjuvant to retroperitoneal LND, 5) greater
reli on outp h -apy, 6) improved treat.
ment and support of pati receiving ch herapy and
T) increasing use of surveillance as a primary modality of
treatment. Certain aspects of therapy are not covered in
the available datnbases, such as the use of laparoscopy
and changes in the dosing of chemotherapeutic agents.
These are expected to have a profound effect in the next
decade.

In white men, wha are the majority of pntients with
testis cancer, care has clearly shifted to the outpatient
setting. However, for black men the rates of hospitaliza-
tion have not decreased as significantly and the rates of
physician office visits also decreased steadily from 1992 to
2001 with an overall 50% ultimate decrease. A similar
trend was seen in Hispanic men. This may reflect dispar-
ities in access to outpatient health care. Alternatively the
high rates of hoapitalization and low rates of outpatient
vigits by nonwhite men with testis cancer may reflect an

PR th

n men are receiving less surveillance and
more primary therapy, including radiation and procedurcs
that require hospitalization, such as surgery and high dose
chemotherapy.

Economic trends echoed the shifts from inpatient to out-
patient care, While the total cost of treating testis eancer
increased 10% between 1994 and 2000, inpatient costs de-
creased. Moreover, with more men being treated with sur-
veillance and outpatient care the impact of testis cancer on
the workplace seems limited.

CONCLUSIONS

The incidence of testis cancer in the United States contin-
ues to incrense, However, the rate of increase is slowing.
Fortunately testis tumors are exceedingly curable and
their successful treatment represents a medical triumph
and underscores tho strength of multimodality therapy.
Modifications in surgical technique and radiotherapy as
well as improved metheds of systemic chemotherapy have
substantially docreased the morbidity of therapy. How-
ever, b of these the tr ¢ paradigms
for testis cancer are changing. More patients are being
treated with surveillance for carly stage disease and care
in genera! has shiftod to the outpatient setting, With
these changes there has heen minimal standardization in
treatment appronches. This as well as the relative rarity
of testis cancer and sub t limited database informa-
tion makes evaluation for a project such as Urological
Diseases in America difficult. There is a need to collect
more comprehensive, detailed information, so that the
burden of testis cancer on patients and the economy can
be better evaiuated.,
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Abbreviations and Acronyms

American Joint Committee on Cancer
Current Population Survey

Division of Cancer Control and
Population Sciences

Healthcare Cost and Ulilization Project
lymphadenectomy

National Cancer Data Base

not otherwise specified
nonseminomatous germ coll tumor
Surveillance, Epidemiology and

End Results
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Trends in testicular cancer incidence and mortality in 22 European countries:
Continuing increases in incidence and declines in meortality

Freddie Bray™*, Lorenzo Richiardi®, Anders Ekbom®, Ecro Pukkala®, Martina Cuninkova’ and Henrik Maller™

‘Cancer Registry of Norway, Osto, Norway
*International Agency for Researcl an Cancer, Lyon, France

London School of Hygiene and Tropical Medicine, London, United Kingdom

Lhol

4

5K Sweden
*Finnish Cancer Registry, Helsinki, Finland
’Slovak Academy of Sciences, Bratislava, Slovakio

CeRMS and Center for Oncologic Prevention, University of Turin, ltaly
gb frest o

Thames Cancer Registry, King's College, London, United Kingdom

This study profiles tfesticular cancer incidence and mortality
across Europe, and the effects of age, period and generatlonal
influences, using age-period-cohort modeling, Despite a S-fold var.
intlon In incidence rates, there were consistent mean increases in
incidence in each of the 12 European countries studied, ranging
from sround 6% per annum {Spain and Slovenia) to £-2% (Nor-
way). In contrast, dectines in testicular cancer mortality of 3-6%
per annum were observed in the 19805 and 1990s for the majority
of the 22 countries studied, particalarly in Northern and Western
Europe, The mortality trends in several European countries were
rather stable (Romanja and Bulgaria) ar increasing (Portugal and
Croatia). Short-term attenuations in incrensing cohort-specific
risk of incldence were indicated among men born between 1940
and 1945 in 7 European countries. In Switzerland, successive gen-
erations born from the mid 1968s may have experienced a steadily
declining risk of disease occurrence, While the underiylng risk
factors responsible remain elusive, the temporal and geographical
variability in incidence may point to en epidemic in different
phases in different countries—the result of country-specific differ-
ences In the prevalence of one or several ubiquitons and highly
prevalent environmental determinants of the disease. Advances
in trentment have led to major declines in mortality in many
Eurupean countries from the mid 1970s, which has translated to
cohorts of men at successively lower risk of denth from the disease.
Slawer progress in the detivery of optimal care Is hawever evident
from the martality trends in several {ower-resource countries in
Southern and Eastern Europe. The first beneficiaries of therapy
in these populations may be thuse men horn—rather than diag.
nosed—in the era of major breakthrough in testiculor cancer

care,
© 2006 Wiley-Liss, Inc.

Key wards: testicular cancer: incidence; momality; time trends:
epidemiology

Testicular cancer accounts for {~3% of all cancers in males in
Western countries, but is the most common malignancy amon|
young men (aged 15-34 years) in nost European populations.
The highest incidence rates are recorded in 2 number of countries
in Northern (Denmark. Norway). Ccnl’r:ﬂ {Gemany, Switzerland)
and Eastern Europe (Czech Republic).” Incidence trends in almost
all Eurof pulations arc ized by rapid increases in
the Iast few decades,™ panticulurly in adolescent men and young
aduhs.?

The etiology of testicular cancer is not welf understood, and the

oo i id

eral perinataf factors, including low birth weight,'™"? older mater.’
nat age, ! prematurity, /% [ow birth onder, 1%/3-H41617
have been i with an i d risk of testicular cancer,
although the cvidence is not entirely consistent across studies.
Testicular concer is istently iated with idi:

cryp
P e

the most B of the maie genital
organs.’® Results for perinatal risk factors have been oficn inter-
preted in the light of the so-called estrogen hypathesis, which pos-
tulates a carcinogenic cffect of an excess of sex hormones at the
time of testicular differentiation.' Matemat life-styles during
pregnancy could also affect testicular cancer risk. In panticular,
ecologic studies have identified i king as a possibl
risk factor,'* although this hypothesis tas not found suppont from
analytical stadies,

In contrast to i cancer fity has been
markedly declining in a number of Europcan countries since the
mid {970s, because of the introduction of platinum-based chemo-
therapy 21 and best-practice tumor * Echo-
ing these improvements, the pooled 5-year refative survival esti-
mate among European patients diagnosed in the early 1990s was
over 90%, although striking differences across Europe were
observed, with S-year survival as low as 71% in Estonia.”* The
reductions in monality have thus not been uniform between coun-
trics, with stower and later declines seen in lower resource set-
tings,™ in accordance with the high cost of uppropriate treatments,
or inadequate patient referral systems,>®

To describe the impacs of testicular cancer across Europe, our
study systematically assesses the effects of age, period and genera-
tional influences on time trends of testicular genn-celt cancer inci-
dence in 12 countries and testicular cancer mortality in 22 coun-
trics. We contrast country-specific temporal patterns of incidence
in light of the putative and known risk factors for he disease, and
mortality trends, with particular reference to the introduction of
cffective treatment practices.

Data sources and methads
Incidence

Incident cases of testicular germ-ceft cancer (ICD-O-2 9060-
9102} and comesponding popuiation datuscts were extracted from
the EUROCIM software package and datahase® by registry, vear

underlying reasons for the steadily # sing trends
throughout Europe are largely up . Improving i
and better diagnostic procedures cannot account for the estimated
3-3% rises in incidence per annum, as the course of the discase is
rapidly fatad if left I, In addition, the i evidence
of uniformly rising seculur trends comes from a number of well-
established European cancer registries with standardized proce-
dures.*

1t has been hypothesized that the risk of testicular cancer is. to a
farge extent, determined very early in life, perhaps in utero.” Sev.
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BRAY £7 AL

E: POPULATIONS INCLUDED IN THE TRENDS :\NALNS REGUL\R TRE\D AND GOODKESS-OF-FIT

STATISTICS FOR BEST-FITTING APC MODEL BY FUROFEAN Al

urvpean ) Perodavailable ynciens l{"“" d R 0‘;3;'1‘-';?“ APC Residual,  df5 povalue’
g Conntry wostsyer el Sk AR Rk e model®  devince”
pesioh) .- interval?®
Northem  Desmark 19791998 ¢4y 263 15 167 Poae2n  AC 10.1 4 076
Fintand 1955-1999 (9 6l 15 420 i 2941195 APC 307 42 090
Nonway 19531997 (9 155 13 1 1L1O3-23) APC 417 42 048
Sweden 19631998 (73 201 24 82 9 26(16-37) AC BII 08)
United Kingdam®  1978-1997¢d) 1359 151 86 8  26(Q22-30) AC 150 14 03
Eastern  Czech Republic  1985-1999(H 327 31108 4 J0(31-9) AC 7.3 7 040
Shovakia 1968-1997(6) 138 16 86 37{24-51) APC 280 24 026
Southern  haly” 19831997 (}) 77 13 59 0 12(-03-30) A 16.1 16 045
Slovenia 1985-1999 (3) 62 06 103 5 59036848 AD 154 15 042
Spain™ 1983-1997 (3} kil 09 32 12 59Q6-97) AC HE 7043
Western  France’' 1978-1997¢4) 103 12 86 7 190534 AC 64 14 096
Switzerland* 1983199743 140 68 159 1 12400-24)  AC KR} 7 088

'Mean annual number of incidence cases 1993-97 int age group 15—54 except Czech Republic (1995-96), 2Mcan annual inale poputation

199397 in ape group 15-54, except Czech Republic (1995-99),

discd rate (TASR) 199397 (using European standard), except Czech Republic (1995—‘)‘)) ~'Ranked in descending order of TASR.~

! in miltion y at risk.~ d (ages 15-54) age standar-

Mean esti-

inated annual percemage change based on the drift 1983-97 in age group 15-54, except Czech Republic {1985-99)~"The most parsimenious
final modei providing a good fit over the whole period available. A, Age: AD, Age + Drift; AC, Age + Drift + Cohort; AP, Agr: + Drm +

Period; APC, Age + Drft + Period + Cohon.~"T'o determine the goodness-of-fit, the deviance was

with the cit

on the degrees of !‘rcc:dom [CX f) dcxermmeq by she model. A p-value of <0.05 denotes the full APC mode] does not yicld an .ukqualc fit-"Ag-

.

of England, S ~Agg

BICE

of Florence, Varese Province, Parma Province, Ragusa Province, Turin.—"Aggregation of Catalo-

nia, Tarrogona: Granada, Murcia, Navarra, Zaragoza~'' Aggregation of Bas-Rhin, Calvados, Doubs, Isere, Somme, Tam.~'“Aggregation of

Basel, Geneva, Neuchatel, SLGall-Appenzedl, Vaud, Zurich.

of diagnosis and 5-year age group. A minimum requirement for a
registry’s inclusion in the analysis was their consecutive compila-
How in the lasl 3 volumes (6-8) of Cancer Incidence in Five Conti-
news (CIS) 3829 This criterion was chosen as n general marker of
cuch e \|ry s d.na quality over time, given ﬂu. ulx!oml process

periods, with cach resulting cohort overiapping by exactly § years.
We assumed that the rates were constont within 5-year age classes
@=1,2,... A and S-year periods of diagnosis p = 1,2, ... , P,
leading to a likelihood for the observations that is proponional to
Poisson hkchhood for the counts, with the log of the person-years

of ht
:md vahdny of the submitted d 1 J each
datasct was requited-to span a minisnum of 15 years to enable the
fit of age-period-cohort (APC) models to 5-year time periods and
S-year age groups. Because of the computation difficultics in deal-
ing with small numbers, Estonia and fceland were not included in
the analyses.

Table 1 provides detalls of the cancer registries included in the
analysis of incidence wends. In France, Spain, ftaly and Switzer-
tard, a number of regional regisiries were aggregatcd 1o obtain an
estimate of the national incidence, As the span of data available
from regional registrics varied, the aggregation maximized the
registration period, while ensuring as many of the regional regis-
tries were involved in the national estimation.

Mortality

Testicular cancer mnnaluy d.n.n (i(,l)‘) 186) were exiracted
l'rpm the WHO lity coumry, year of
death and S-year age group (resxnctcd again to men aged 15-54
years), alongside national population data from the same source.
Twe restrictions for inclusion were applicd. First, as with inci-
dence, datasels spanned at Jeast 15 years, and second, the analysis
was restricted to trends in monality from 1968, in order 1o focus
on how the cffects of improving treatment, starting from 5 10 {0
years later, subscquently impacted on the observed srends {sec
Assumptions on period slopes for moriality). Table It provides
information on the national datn from 22 countrics that met the
criteria: the time-span varied from 3-7 five-year periods. Bécavse
of their small s, {eeland, L 2, Maita and Slovenia
were not included in the subscquent anatyses.

APC model

The ingidence and monality data were tabulated as birth cohonts
in _10-year intervais by subtracting the midpoints of S-year age
groups {15-19, 20-24, ..., 50-54) from the corresponding S-year

of d as an offset. The magnitude of the rates was
described | by a full APC model:

tog(M{a.p}) = 0a + B, + 7,

which can bc ﬁt!td under the application of generalized linear
mode! theory,™ with the bmh cohnn derived from period and uge
suchthat e =p - aforc = LCwithC=A+P ~ 1, The
parameters o, B,, and ¥y, refer to lht fiaed effects of age group a,
periad p and binth cohort ¢. The models were fitted using Stata
8.7 Tests for the overall slope and separate effects of period and
cohort curvature were obtained using the standard analysis of
dcviniréc‘c‘ of nested models, as suggested by Clayton and Schif-
g 2

To ajlow # sysicmatic evaluation of the rends across countrics,
the results are presentcd usmg the full APC mudcl nnd the noni-
dentifiability p was htighted by p the age,
period and cohon effects in terms of their linear and curvature
component pans, according to the methad of Holford.**> Holford
showed that, while the overall slopes are unrestricied, they do not
vary independently, given that the 3 linear slopes from an arbitrary
APC modet {indexed L) can be represented by ay, = ay + py,

. = By — pandy, =y, + p, where a;, B, and vy, are the true
values for the slopes according 10 age. period and cohon, and p is
an unknown constang lhat may result in increasing or decreasmg
trends of cach stope,” The drift, the sum of the pcru)d and
cohon slopes, By, + ., is therclore estimable™ and wscd in this
study to describe the overall direction and magnitude of the time
trend in each country. For incidence, the recent drift was estimated
on the basis of the most recent 15 yeurs of data availuble; for mor-
1ality, the drift was oblained from the most recent 20-year period,
i order to capture the full impact of the imtreduction of successfuj
therapy (sce Assumpiions on slopes for mortality). To idemify
plausible period and cohon effects in the incidence and mortality
trends, we postulaied different specifications of the range of the
period and cohont stopes, as outlined here,
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TABLE {1 - TESTICULAR CANCER MORTALITY: POPULATIONS INCLUDED {N THE TRENDS ANALYSIS, REGULAR TREND AND GOQDNESS-OF-FIT
STATISTICS FOR BEST-FITTING APC MODEL BY EUROPEAN AREA

TESTICULAR CANCER INCIDENCE AND MORTALITY TRENDS IN EUROPE

Period available Male

Ovenlt . "
s PC*  Residual ’ ?
Earopean Counry @oofSyar  poans' Pror  ASR Rut 1380 o~ eodal g peane
interval)
Northem  Denmark 1969-1998 (6) 13 L5 08 6 -34(—58t0~06) APC 314 30 040
Fintand 1970-1999 (6) b 15 08 6 ~40(—65t0—11} AP 392 & 0.59
Ireland 1969-1998 (6) 4 10 08 6 ~57(-9210—L1) AP 30t 42 0389
Norway 1969-1998 (6) 6 13 06 7 —4.6(-8.010 —0.1) AP 478 42 025
Sweden 1969-1998 (6) 7 24 0S5 § ~51(-81w-13) AP 40.1 42 0.55
United Kingdom  1970-1999 (6} 68 165 05 8 ~50(-56t 44} APC 27 24 0.19
Eastemn Buigaria 1970-1999 (6) 34 23 14 1 ~01(-14101.2) AP 355 35 045
Czech republic 1986-2000 (3) 39 k3 13 2 ~30(-4510~-14) AC 8.7 7 0.27
Hungary 1971-2000(6) 34 29 1.2 3 -23(-3410-13) AC 82 28 092
Poland 1980-1994(3) 114 10.7 10 4 ~1.1(~2.21000) AD 44 15 006
Romania 19812000 (4) 48 65 09 5 ~0.1(~12101.0) A 2.7 24 0.19
Southern  Croatia 19862000 (3} 3] 13 05 8 44(-0310100) A 130 16 0.68
Greece 1569-1998 (6} 9 29 04 9 -29(-591008) AC 32 28 023
Tialy 1969-1998 {6} 46 162 04 9 -40(-53t0-26) AP 552 42 008 /
Portugal 19R0-1999 (4} It 28 04 9 20(-07105.1) AC 2.7 14 006
Spain 1974-1998 (5) 29 114 04 9 -09(~30t014) AD 420 3 009
Westem  Ausiria 1971-2000 (6} 2 23 04 9 4.5(-59t0-29) APC 298 30 048
Belgium 19711995 (5} 7 28 03 10 48(-7.710—-13) AD 435 39 0.28
France 1969-1998 (6) 78 164 03 10 3.5{(~4510~23) AP 451 42 034
Germany 1985-1999(3) 148 232 03 10 -62(~6810-56) APC 108.3 6 <001
The Netherlands I970—l999(6) 22 47 03 0 -32(-45t10 18 APC 32.1 30 0.36
Switzerland 1970-1994 (5) 17 20 02 11 -56(—7410-3.5) AP 430 35 0.17
'Mean annual number of deaths § in most recent 5-year period in ‘11;5 group 15-54.~*Mean annual male poputation in most recent 5-year
period in age group 15-54, exp  in million pe years at risk,~ 4 (ages 15-54) age smndardnsed rate (TASR) in most recent 5-
year period in age group 15-34 (using E Jard).~*Ranked in d ding order of TASR.~*Mean estimatcd annual percentage change

based on the net drift in age group 15-54, in most rocent two decades: Austria (1981-2000); Belgium (1981-1995); Bulgaria (1980~1999); Cro-
atia (1986-2000); Czech Republic (1986-2000); Denmark (1984--1998); Finland (1980-1999); France (1984-1998): Germany (1985-1999);
Greece (1984-1998); Hungary (1981-2000); Irctand (1984-1998); ltaly (1984-1998), Norway (1984-1998); Poland (1982-1996); Portugal
(1980-1999); Romania (1981-2000); Slovenia (1985-1999); Spam (1984-1998); Sweden (1984-1998); Switzerdand (1980-1994); The Nether-
Iands {1980-1999); Uniited ngdom (1980~1999); mean f annual | change based on the net drift in most recent 20-year peri-
od.~*Refers (0 the most parsimonious final model providing a good fit to the trends over the whole period nvailable: A, Age; AD, Age + Drift;
AC, Age + Drift + Cohort; AP, Age + Drift + Period; APC, Agc + Drift + Period + Cohort.~"To determine the goodness-of-fit, the deviance
was compared with the chi-squnrctf distribution an the degrees af frecdom (d.f.) determined hy the modet. A p-value of <0.05 denotes the full

APC model does not yield an adequate Gt

Assumptions on incidence slopes
For incidence, we took into consideration both the possibility of
penod~spccmc mcreascs as would be expected in the event of
or i with
umc, and the lmpm‘lancc of birth cohont mﬁuences. possibly due
to the changing prevalence and disiribution of known and putative

were m—'ﬂ <P £PB+v and a(.cordmgly the range of linear
slopes for cohort yowere0 <y, <

Each postulation of the period stope pru\*ldcd an identifiable
range of the age and cohort slopes. The effects for the individual
categories of each effect were generatcd by adding together the
fincar and curvnmrc componeats. For example, the ath age effect

ive

can be ns a, = (g~ (A + D2) X a; + @, with ¢,

risk factors that impact on cancer rates in
in exp L tes-
has been conslsn:mly

The substantial contribution of cohort &

ticular cancer incidence trends in Eu 1[;0

demonstrated in previous reports,™ and thus, we a priori
assumed that the overalt lincar slopes of period and birth cohort
were positive, and specified scenarios for which the cohort compo-
nent accounted were (i) all of the regular trend, and (if) haif of the
regular trend. The possible values of the cohort slopes () were
thus bounded so that < v, < B, + .. leaving the period
slopes (B, ) to range bemecn zero and half of the net drift defining

the comresponding linear slnpcs as 0< B, . Age parame-
ters were similarly bound b i

ing the from the linear trend, and QL‘ and vz,
lhe slopes for penod and cohont, defined in the same way.

Results

Background risk, age-adjusted trends and recent drift: incidence
During the mast recent 5-year period avaitable, there was a

five-fold variation in incidence in the 12 European countries (in

Table 1), with rates ranging from around 3 per 100,000 in Spain

(hmugh to more than 15 per 100,000 in Denmark and Switzedand.

Assumptions on slopes for mortality

For moml!ty. we postulpted 2 specifications for the period
slope that mirror those for incidence. The ﬁnl scenario attempted
1o capiure the period-related declines in cancer monaluy
duc to the introduction of effective therapy and care staning in the
early to mid 1970, initiatly in high-resource European countries.
The second specification fook account that the rcgulnr trend is
refated to the underlying inci (and its’ g § influen-
ces), as well as case-fatality. On lhe basis of these requircments,
we present 2 scts of p that in the period
component @, 10 take cither: A{i) all of the regular trend or (i} huifl
of the regular trend. The boundary values of the pedod slopes

s in incidence during the period 1983-1997 were observed
inal coumncs studied. The extent of the increase varied consider-
ably, although no clear relation between the level of incidence and
the magnitude of the recent trend was apparent (Fig. 1). The aver-
age increases per annum varied at feast 6-fold (Table 1), with the
most rapid inclines in Spain and Slovenia, estimated to be aknost
6% per year on average, compared with overall increases of {-2%
per annum in Norway, Switzerland, {taly, France and Denmark.
There was a suggestion of a recent peak in several countries, maost
evidently in Switzerland and Norway, during the 1990s.
Background risk, age-adjusted trends aml recen: drift: morialiry

The ratio of cancer i lity ranged (rom
f:1 in the Czech Repubtic to over 30:1 in S\\ xucrhnd with a'clus-
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FiURe 1 - Trends in yuncated ngc-smndnnhud (15-54 years) incid and Jity rates { dard) for selected countries.
Raies are bascd on 5-year aggregates and g 1o the period available, as described in Table §.

éring of rates within region mare apparent than that was noted for
incidence (Table II). Death rates in the most recent 5-year period
were generally highest in Eastern Europe, with Bulgaria, the
Czech Republic, Hungary, Poland and Romania holding the top 5
positions, with high-risk Denmark in slxlh place (Table 1). In fur-
ther contrast to incid icular cancer morality
were observed in 19 of the 22 pupulnlmns in the most recent 2
decades (Fig. 1), with declines of 3-6% scen throughout Northem
and Western Europe, as well as in ftaly and the Czech Republic.
Eisewhere in Eastern Europe {e.g. in Romania and Bulgana), the

gnitude of the declines were negligibie (Table 11), while in the
South, nonsignificant increases in the overall monality trend of
2% and over 4% werc observed in Portugal and Croatia, respec-
tively (Table 1),

The declines in mortality rates started first in Denmark, Norway
and the U.K in the 1970s, followed, a few years later, in Sweden,
Finland and France. The lower level of recent monality declines
in Eastem Europe partially reflects a tendency for their respective

downtumns 1o have occurred mainly in the Jast decade of observa-
tion, from the jate 1980s.

APC modeling

Incidence trends related 1o period and birth cohort. The full
APC model or a submodel explained a sufficient amount of varia-
tion in each population (Table I). Cohort effects dominated in the
majority, with cohort curvature significantly improving the fit in
10 of the 12 countries studied, with Italy and Slovenia being the
exceptions (Table II1). The age-cohort model adequately ex-
plained the variation in 7 countrics {Table ). Only in 3 countries
(Finland, Norway and Siovakia) did nen-linear peried effects sig-
nificantly improve the fit (Tabte IH).

Figure 2 shows the corresponding period and cohort risk param-
cters, It is evident that, even when half of the reguhr trend 1s
atributed to the period of di
increases in risk can be seen in almast ali Eumpean countries. The
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TABLE f1f — PERIOD AND COHORT CURVATURE OVER AND ABOVE NET DRIFT (INCIDENCE)

Perind cunature Cobort cutvature

Fu Ara Country ADeviance!  Adf?  pvalue®  ADevionce'  AdL’  pvalee’
Northern Denmack L7 2 043 30.0 9 <001
Finland 16.8 7 0.02 331 14 <0.01

Norway 184 7 0.01 57.8 14 <0.01

Sweden 28 5 072 521 12 <0.0!

United Kingdom 24 2 0.30 222 9 Q.01

Eastern Czech Republic 1.3 1 0.25 394 8 <0.01
Slovakia 27.5 4 <001 357 1l <00t

Southem Taly 0.2 1 0.69 122 8 Q.14
Slovenia 0.0t i 094 99 8 0.27

Spain 1.7 1 020 16.1 8 0.04

Western France 04 2 0.8 19.9 9 0.02
Switzerl 1.8 ! 0.18 29.5 8 <0.01

“The difference in the deviance of the Age + Drift mode} and the model with the non-linear cffects of

Period or Cohort added.~*The difference in the degrees of Lrlfcdom of the Agc+anl model and the
model with the non-linear cffects of Period or Cohont added.
the non-linear effect, the change in deviance was

change in degrees of freedom between the models.

rises were fairly uniform and rapid with successive generations in
Finland and the UK, and in the Czech Republic and Slovakia.
There was some evidence of a short-term dip in cohon-specific

of

with the chi-sq d di on the

Spain and intermediate-risk Slovenia, with Switzeriand being the
exception to the increasing profile, for which rates have been
extremcly h(gh but stable over several decades,”® with recent

d tly suggested in this study. k can be speculated

risk (regardless of the awtribution of drift) in most other Europ:
countrics, followed by ropid ions im risk thereaftcr. This
was scen most evidently in men bom around 1940-1945 in Den-
mark, Norway, and possibly, Sweden, and also in France, ltaly,
Siovenia and Spain, although the data are based on fewer years of
observation for these countries. There was also a suggestion that
successive generations of Swiss men, bomn after the early to mid

that a leveling off of incidence in high-risk countries may repre-
scnt 2 mature phase in the epidcmic, relative to lower-risk coun-
iries for which this might be idered to be at an
carly phase, with further i icipated in forthcomi
years.

Attention was first deawn to lhe increases in &cs(icular cance

1960s, may have experienced some declines in risk of f

in England and Wales™ and Denmark™ half a century

germ-cet! cancer.

ago, yet the undcrlymg Gauses are sml largely unknown, The large

Mortality trends related 1o period and birih cohort. A d
analysis of the montality trends (Table H) indicates that the submo-
dels or the full APC maoddel provided an adequate fit in every coun-
try, excepting Germany. Period and cohon curvature significanily
improved the fit in 14 and {3 populations, respectively (Table IV).
Downward trends in mortality rates were scen in most Northem
and Western European countries (and Italy) from the mid 1970s
onward, translating (in spite of the rpid increases in incidence
observed) 1o generation-specific decreases in risk of death for men
bom after 1940 (Fig. 3).

The period-specific lands elsewhcrc in Southem Europc are
difficult to pret. The risk by calendar period in
Greece and Spam since the 1970s hns ch to a discontinuation in
the increases in risk of death, amongst affected birth colonts. In
coatrast, the risk of death appears to have increased in Portugal
and Croatia in consccutive cohorts bom after 1950, In Eastern
Europe, period-specific declines are most evident in Hungary
{where a sufficient span of data is available) and the Czech Repub-
tic. The declines in Bulgaria and Romania are seen at least a dec-
ade later than in Northern Europe, with cohort-specific declines
suggested only in the atter country, and only among gencrations
born recently.

in cancer i both across the European
countries and within each population over time could point to one
or several ubiquitous and highly prevalent environmental agents
heing responsible, and morcover, must vary in prevatence accord-
lng 10 papuiation.
pardicss of and g | disparitics, the age-
curves of festi cancer are wetl-k to be fargely
invariate, implying that the age window of sueccpnbmty to strong
delemunanh of testicular cancer is fikely equivalent in different
One of the tines of evidence relates to the
nmponancc of factors acting pmnulnny or early in lifc that may
initiate the process of testicular cammogenesw “The strong causes
involved in the development of carcinoma in situ, the precursor
lesion of alf germ-cell tumaors, *' appear identical 1o the strong
causes of (esticular cuncer.” Carcinoma in sitw most probably
occurs during the first trimester of pregnancy,” and the associa-
tions between testicular cancer and genital malformations and pre-
natal l'nuon suggest that lhc  strong causes of L‘amnoma in .mu
and, quently, of cancer act [ i
estrogen exposure in utero has been related 10 mcrcasmg abnorm-
ities in the development and functioning of the testis,'® and a num-
ber of prenatal and perinatul exposure-related factors have been
implicated for testicular cancer in analytical studies.
Aside from congenital maiformations, of which cr!glorchldwm
is the strongest and the most consistent determinant,’ certain

Discussiun

This study describes the temporaf [ of far germ-
cell cancer incid and icular cancer lity in Europ
countrics, with i e to the imy of cohon

mﬂucnu: {on |nc1dcm=) and period effects (on mortality). Similar

¥, d in Europe have been compiled
previously,™® allhough this report extends the analysis to 12 coun-
tries, including several in Southern and Eastern Europe. The varia-
bility in the geographical and temporal pattemns within Europe is
extensive: a 5-fold variation in incidence rates was observed, and
there was a steady rise in incidence across populations that varied
from | 1o 6% per annum. Rates rose most rapidly in low-risk

factors have been reported in epldemmlngltal ctudncs
with some consistency. These include premature binh, to.rLit
low binth-weight,'** high birth- -weight,' neonaal Jaundtce "
exogenous cstrogen use, L1 gider matemal age'>* and first
m, 112 H58 oyher faciors st have been reported are smoking
dunn& pregaancy,™' suhferility,*** exposure 10 viral infec-
tions™ and sedentary hfcsl)lc »
As has been i d
influences appear largely le for the i
trends in Europe, Cohort curvature significantly |mproved the fit
in all countries, except Italy and Slovenia, where age and age-~drift

q 36237 : 1
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TABLE $V - PERIOD AND COHORT CURVATURE OVER AND ABOVE NET DRIFT (MORTALITY)
Period curvarsre Cohon gurvature
Burg Count
pean Area g ADeviance'  Adf?  povalpe’  ADeviance!  Adi?  povalu’
Northern Denmark: 219 5 <00t 34.6 12 <0.01
Fintand 18.5 5 <0.01 138 12 031
Ircland 230 5 <0.01 116 12 0.48
Norway 26.1 5 <0.01 215 12 0.04
Sweden 352 5 <0.0t 23.5 12 0.02
United ngdom 353 4 <0.01 813 11 <00}
Eastern Bulgaria 15.5 4 <0.01 153 1 0.17
Cuch Republic 04 ] 0.55 [L 3] 8 0.01
Hungary 18.0 4 <0.01 88.7 11 <0.04
Poland 29 i 0.09 114 8 0.i8
Romania 8.8 2 0.0t 129 9 0.7
Southem Croatia 04 1 0.54 4.7 8 0.79
Greece 13 4 0.86 215 13 0.03
laly 48.5 5 <0.01 17.9 1 0.12
Portugal 12 2 0.56 189 9 0.03
Spain 75 3 0.06 10.1 10 043
Western Austria 444 5 <0.m 343 12 <0.01
Belgium 5.6 4 0.23 5.7 1 0.89
France 85.5 5 <001 322 12 <0.0%
Germany 1.3 1 0.25 486 8 <0.01
The Netherlands 20.5 5 <0.0! 284 12 <0.01
Swilkzerland 40.2 4 <0.01 293 1t <0.0%
"The difference in the deviance of the Age+Drift model and the model with the non-linear effects of
Period or Cohort ad differenca in the degrees of reedom of the Age+Dnn model and the
model with the non-lmear effects of Period or Cohort nddcd.- the 2] of
the non-lincar effect, the change in devi P wnh the chi-squared distribution on the
change in degrees of freedom between the mudels
models already provided a le fit, iy, possibltz Hungary. The starting point and the rate of decrease in each coun-

P
because of a lack of power to reject these simpler models.
Trends in Finland, Norway and Siovenia required the full APC
model, indicative of some period curvature being in operation, in
addition to the cohon effects. Birth cohort effects can be viewed
as a consequence of the chnngmg prevalence of the risk deterrm-
nants of the disease in and

iry appears closely related to the dramatic improvements in the
survival of young and mxddle~aged pauems, l'ollowmg the mtro-
duction ol’ asa p agent for ad

tumors.2? Notable declines were first observed in Denma.rk Nor~
way and the UK in the carly 1970s, followed soon after by Swe-
den, len.nd and France. Further develop of ci by

increases of testicular germ-cell tumors arc in d with the
known hmlogy of lhe disease, with possibly a role for external

diated through of the develop-
ing male embryo. CE The sharp rise in incidence observed around

the onset of puberty implies a role of male sex hormones in the

progression of germ-cell tumors.

A reduced incidence amongst a specific cohort born during the
Second World War was observed in a number of countries, partic-
ularly in Denmark and Norway, as has been reported previ-
ously. &7 “9148 1 has been hypothesized that an altered supply of
provisions in Denmark %37 may have impacied on consumption of
a variety of foodstuffs and other commodities during the German
military occupation. Interestingly, the pattern was ulso seen

;mund the same time in Sweden, as previously reponed and in

taly, Stovenia, France and Switzerland, In Spain, a cohort with
minimum risk was also identified, but at least a decade later, in the
Tate-1950s. In the remaining countrics (Finland, the UK., Slovnkla

in tumor i and surgical interven-
tions of residual disease, together with a multidisciplinary
approach to concer care, have all contributed to the continuation
of the declining momhty lrends in the 1970s and 1980s.> Thus,
in spite of the in incid the risk
of denth has been on the decrease in generations of men bom after
1940 in higher resource countries.,

In several Eastern Evrope countries, where death rates are cur-
rently highest, the rate of decrease was of a relatively low order of
magnitude, in pan due 1o a later decline around the mid to laic
1980s, ot least a decade after Northem and Wesiemn Europe. The
notable success of chemotherapy in terms of reductions in mortality
were thus not uniformly seen across Europe, and slower and later
declines in some lower resource countries imply that the high cost
of appropriale treatmens together with inadequate paticnt manage-
ment systems are responsible for the high mortality rates and less
favorable Imnds Of particular and immediate concern werc the

and the Czech Republic), no such break in the
increases was evident. That the observation arises in many Euro-
pean countries in men bom around the period of the Second World
War suggests that modifications in lifestyle, possibly brought
about by a war-related supply restriction at this time, were strong
determinants of the disease, and that they acted very carly in life,
givcn the transitory nature of the phenomenon.”™ " If a dietary fac-
tor is involved, this would probably concem an alteration in
matemal diet nffecung the offspring pn:natally or postnatally. A
recent study hypoth ized that the my Ochratoxin A, a
contaminator of stored foods such as cereals and coffee, may be a
cansal factor.*®

Despite the i in incidh i g mortality trends

cancer mortality in Portugal and Croatia of
2% and over 4% per annum, respectively. The trends were, in the
majority of countries, based on small numbers, and particular inter.
pretation was difficult at a more detailed level. The cohort analysis,
howevcr, clearly shows that the risk of death from testicalar cancer
has incremscd nmong men bom in these countries since 1950.

R pe iod-coh: ort annlys:s. the choice of slopes
should be 1dcally d on b or i evi-
dence; otherwise, if erroneous, a bias in all oI‘ the effects may be
incurred. Selzcung a range of slopes leaves some margin for
error, all g the her to trast the age, period and
cohont elTecLs, based on their particular prefen-_nce(s) for the fixed
slope, with other less plausible specifications.”’ Our approach to

of between 3 and 6% per annum were observed throughout North-
em and Westem Europe, and i Italy, the Czech Republic and

trends using the ape-period-cohort model
was predisposed a priori toward a cohon-based approach for
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incidence, given that both epidemiological evidence and biologi-
cal mechanisms point 1o the importance of generational influen-
ces on disease occurrence. We thus circumvented the nonidenti-
fiability problem and p d unique esti of the period

and cohort cffects by firstly assuming a period slope of zero,
implying that binth cohort influences were entirely responsible
for the time trend; sccondly, acknowledging the possibility of
some increuscs in rates across all age groups over a period of
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FiGURE 3 ~ CoNTvueD.

time, the regular trend was nftributed equally to period and  treaiment, which should show up as period-related effects. Mirror-
cohont slopes. ing the approach 1o incid we d firstly that the regular

For montality, a priori evidence suggested that the presentation  trend was a result of period influences, setting the cohon slope 1o
of the trends shouid incorporate the well-kmown benefits from  zero. A second set of presented estimates accounted for the possi-
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Figtme 3 ~ Continuen.

bitity of generational influences related to disease occurrence; the
regular trend was then apportioned cvently to the slopes of period
and cohort, as was for incidence.

The testicle is a visible and paipable organ, and so, the origin of
the tumor is usually evident, notably among young and middic-

aged men, Hence, misclassification and underascestainment of
registration are fess of an issue than for most other malignancies.
Palpable availability of the testicle together with standardized ther-
apeutic approaches and primary inguinal orchiectomy provides the
basis for the high proportion of bistologicaily verified tumors.
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19. France 20. Germany
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FiGure 3 — ConTIvUED.
This study provides a description of the current trends in testic-  in on the final Czech R Czech

ular cancer incidence and mortality in Europe. Uniform increases
in testicular germ-cell cancer varied 6-foid in 12 countries for
which the background risk ranged 5-fold, with the importance of
cohort effects clearly discemible. The underlying risk factors
responsible for the increases remain elusive, though the extent of
variation perhaps lends some support to the idea of nn cpidemic in
different phases in different countries. Fortunately, advances in
thermpy and the management of testicular cances since the mid
1970s have led 1o large dechnes in mortality in some European
coumnes, despile the unab in incid More dis-
turbing, in lower-resource countries, has been the nppmntly

National Cancer Registry, Prague (Dr Jana Ajmnvé). Denmark——
Danish Cancer Saciety, Copenhagen (Dr. Hans H. Storm); Fin-
land—Finnish Cancer Registry, Helsinki (Dr. Timo Hakulinen);
France—Registre Bas Rhinois des Cancers, Strasbourg (Dr.
Michel Velten), Registre Général des Tumeurs du Calvados, Caen
(Dr. J. Macé-Lesech), Registre des Tumeurs du Doubs, Besangon
(Dr. Arlcite Danzon), Registre du Cancer de I'Isére, Meylan (Dr.
Frangois Ménégoz), Registre du Cancer de la Somme, Amiens
(Mme Nicole Raverdy), Registre des Cancers du Tam, Albi (Dr.
Martine Sauvage); Ireland—National Cancer Registry, Cork (Dr.
Harry Comber); Italy—Registro Tumon Toseano, Florence (Dr.

slower progress toward delivery of optimal care in
the time trends of mortality. In countries like Bulgaria and Roma-
nin, the first beneficiaries of therapy appear to be men bom—
rather than diagnosed-—in the era of this major breakthrough in
oncology.
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